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LABOR SAVING 
MACHINE TOOLS 


Three of the reasons why Railroad 
Shops find The Sellers Tool Grinder so 
extremely valuable that it is regarded as 
indispensable wherever used: 


Large Output 
Accurate Work 
Low Cost of Maintenance 











a 
A 
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For quickly, correctly and economically 
forming and grinding cutting tools for 
Lathes, Planers, Slotters, etc., it is with- 
out an equal. It produces and duplicates 
any desired shapes and angles. Tools 
treated by it do much more work before 
regrinding than when sharpened in any 
other way. 


It saves time grinding. It does 
not require a mechanic for opera- 
tor. It saves money. 

LOCOMOTIVE INJECTORS 
VALVES STRAINERS, etc. 




















“ERIE” Steam 


Drop Hammers 
Strike Effective Blows 


For Large Production 
and 
Low Operating Cost 

















Designed for every va- 
riety of drop forge 


work and severe serv- My Job = 

ice, “Erie’ Hammers © 66h. 2s. 99 © * 

oe ag art erga is “biting” iron and soft steel in two 
best in steam hammer and 


construction and prove 
a strong factor in rapid, 
high grade railway 
forge shop work. 

We are in a position to 
make prompt deliver- 
jes of Steam Drop 
Hammers which will 4 
render you 
prompt faithful 
service. 

Write for litera- 
ture giving full 
details and speci- 
fications. Drop 
us a postal today 
for drop hammer 
facts. 


cutting reclaiming costs in two, too 


I’m built to stand hard service, reduce power bills and 
cut scrap for reclaiming. Sometimes they bring the 
scrap to me, but often I go right down to the scrap 
pile and get busy, moving along as | “‘bite” up the 
scrap in “‘jig time.” 








I'm an economical chap and require 60% less power 
to drive than others of equal capacity. I cost far 
less to operate than expensive gas flame cutters and 
my family ranks “‘ace high”’ in railroad service. 


Yours to command, 
Canton Alligator Shears 
P. S.—Catalog D-17 tells all about me. 


CANTON FOUNDRY & MACHINE CO. 
CANTON OHIO 


ERIE 


FOUNDRY CO. 
ERIE, PA. 
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The number of papers received in the 


r — ° 
oe competition on hot boxes on freight 
Prize sa ee a : ay 

al cars was so large that the judges have 

Competitions 


been unable to come to a decision as to 
the winners in time for publication in this issue. The pa- 
pers are said to discuss the subject from widely different 
viewpoints and therefore promise to be of exceptional inter- 
est and practical value. The closing date for the competition 
on the benefits received from convention attendance was still 
two days off when we closed our forms, but the number of 
contributions received up to that time indicated an interest 
which, we hope, will mean much for the strengthening and 
enlarging of mechanical department associations. The edu- 
cational value of these organizations is undoubtedly respon- 
sible for much of the rapid progress which has been made 
in the motive power and car departments during recent years. 


Do you know what the Chief Inter- 
change Car Inspectors’ and Car Fore- 
men’s Association is doing? Do you 
realize the importance of its work? 
Are you aware of the fact that it is a most important ad- 
junct to the M. C. B. Association? If you do, why not 
show your appreciation and interest by attending one of the 
sessions of its annual convention? ‘The inspiration it will 
give the members will well repay your road in dollars and 
cents. The presence of such men as F. W. Brazier, W. O. 
Thompson and A. LaMar at the Indianapolis convention 
last month was deeply appreciated by the officers of the 
association and every member in attendance. Many other 
of the higher mechanical and operating officers, particularly 
in the section of the country in which the meeting was held, 
might easily have made it possible to attend if they had 
realized the effect their presence would have. ‘This is true 
also of the other mechanical department associations. It is 
poor policy for any officer to so busy himself with details 
that he cannot find time to keep in intimate touch with his 
subordinates. Here lies his greatest opportunity for pro- 
ducing results, and yet how many seem to overlook it. Lend- 
ing a hand and helping to inspire those in attendance at 
the minor railway mechanical department conventions is one 
means of attaining this end and is sure to bring results. 


Higher 
Officers, 
Attention! 


Asked what had been the most impor- 


ihe Valeo tant development within the past year 
Oe at a large railroad shop with which he 
Shop Band : 


was connected, the shop foreman re- 
plied without hesitation: “The starting of our shop band. 
It seems to have stirred our fellows up to a higher degree of 
loyalty. It has developed a number of boosters who are in 
no way connected with the band. The fellows are taking a 
greater pride in being connected with the shop and the road, 
and I imagine I can see more team work among our men as 
individuals and between the various departments of the 


shops.” This is pretty strong testimony. It is hard, how- 
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ever, to discount the effect of seven bands at the big Erie 
celebration and field meet at Huntington, Ind., last August; 
or of the presence of half a dozen or more bands at the an- 
nual outdoor athletic meet of the Pennsylvania Railway at 
Altoona, Pa., on September 30, when the Altoona car shop 
base ball team beat Philadelphia Terminal before a crowd of 
21,000 or more, thus winning the system championship; 
or of thousands of boosters from all over the Missouri, Kan- 
sas & Texas who were inspired by several shop bands at 
the big field meet at Parsons, Kan., on October 7, when the 
Sedalia, Mo., ball team won the system championship by 
beating Smithville, Tex. A good band, or even a very or- 
dinary one, is one of the little things that will do much to 
build up the greatly to be desired spirit of enthusiasm and 
loyalty in an organization. 


The reports of the conventions of the 


The Two ne ; er ; nie 
‘ l'raveling Engineers’ Association and 
Convention he, 8 : 
; the Chief Interchange Car Inspectors 
Stories 


and Car Foremen’s Association, which 
will be found elsewhere in this issue, cover only the pro- 
ceedings of the first half of these two important meetings. 
The remainder of the proceedings of both conventions will 
be reported in our December issue. Two reasons are re- 
sponsible for this deviation from our usual practice. To 
cover fully the Traveling Engineers’ meeting, which was held 
during the last week of October, it would have been neces- 
sary to delay the publication of this number. Then, too, we 
have found it advisable to carefully study the balance of 
each number. By “balance” we mean that each issue is 
carefully designed to present such a variety of material as 
to meet the needs of each of the various classes of men who 
are numbered among our readers. We could only include 
complete reports of these two meetings by crowding out other 
material of special interest and value to those who may not 
be particularly interested in either one of these two conven- 
tions. In the case of the Chief Interchange Car Inspectors’ 
and Car Foremen’s Association we have included a running 
report of the convention with abstracts of the special ad- 
dresses which were made, and an account of the discussion 
of the Rules of Interchange. This leaves for considerat‘on 
in the next issue the prize stories on car department appren- 
ticeship, and the several individual and committee reports 
which are an entirely new feature in the work of this or- 
ganization. 


Defective freight car equipment is re- 
sponsible for a considerable percentage 
of the loss and damage to freight, both 
directly and indirectly through pilfer- 
age and wrecks. Great strides have been made in reducing 
this loss in recent years, a series of articles on Defective Box 
Cars and Damaged Freight in the Railway Age Gazette, 
during April and May, 1912, being an important facto” Mm 


Loss and Damage 
to 
Freight 
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awakening railway officers to the true situation. 
remains to be done in making further reductions. 
spectors especially are in a position to see and study condi- 


Much still 
Car in- 


tions which are responsible for these losses. If you find a 
cause of loss or damage and make a practical suggestion to 
remedy the difficulty, do not become disheartened and dis- 
gusted if your suggestion is not immediately acted upon. 
Keep right after the wrong condition, if it is of sufficient 
importance, until something is done to remedy it. A wise 
college professor used to tell his boys that if they were fight- 
ing in a good cause, to keep pegging away until they made 
an impression. “If you were to throw a handful of mud at 
a highly polished marble wall,” he said, “it would not make 
much, if any, impression; only a small and insignificant por- 
tion might stick. But if you keep on, gradually more and 
more will stick until you finally cover the entire wall.” <A 
real executive officer cannot but admire a subordinate who 
will not be satisfied until he has put a good thing over, or 
if he is wrong, keeps at it until he is shown to be in the 
wrong. 


Several weeks have now elapsed since 
Congress at the request of President 
Wilson, and to avert a nation-wide 
strike of the men in railway train serv- 
ice, hurriedly passed the Adamson law. This law purports 
to be one to establish an eight-hour day in train service, but 
its language clearly shows that this is not its purpose or 
effect. It provides that “eight hours shall, in contracts for 
labor and service, be deemed a day’s work, and the measure 
or standard of a day’s work, for the purpose of reckoning 
the compensation of all employees who are engaged in any 
capacity in the operation of trains.” ‘This says, as expressly 
as it could be said, that eight hours is to be considered a 
day’s work for only one purpose, and that is for the reckon- 
ing of compensation. Elsewhere the act provides that over- 
time after eight hours shall be paid pro rata, thus showing 
that it is contemplated that employees in train service shall 
continue to work more than eight hours. A commission 
to observe the workings of the law for six to nine months is 
created, and the same wages must be paid for eight hours 
as are now paid for ten hours until 30 days after this com- 
mission makes its report. ‘The investigating committee re- 
cently appointed is of excellent personnel, being composed 
of General Goethals, the builder of the Panama Canal, 
George Rublee, who is a member of the Federal Trade Com- 
mission, and E. E. Clark, who is a member of the Inter- 
state Commerce Commission. 

Enough time has now passed since the Adamson law was 
enacted for sober reflection as to the significance of its enact- 
ment. It is well known that it was rushed through Congress 
chiefly to prevent the strike that was threatened. Nothing 
could be plainer than the fact that it does not establish an 
eight-hour day, but merely grants an increase of 25 per cent 
in wages to the class of railway employees who are the best 
paid already. It ignores the rights, the welfare, and even 
the existence of the other 80 per cent of railway employees. 
By forcing upon the railways an increase in the wages of 
the train service employees it necessarily renders it more 
difficult for the railway managements to make any conces- 
sions that they might otherwise have been able and willing 
to make to the rest of their employees, and to officers of those 
ranks who are directly in contact with the employees, such 
as shop foremen, road foremen of engines, master mechanics, 
etc. The Chamber of Commerce of the United States advo- 
cated the passage of a resolution by Congress providing for 
an investigation by the Interstate Commerce Commission 
of the conditions of work and wages of all railway employees, 
but this plan President Wilson and Congress unceremoniously 
threw into the discard. 

The disregard of the rights and the welfare of a large 


The 
Eight-Hour 
Day Question 
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majority of railway employees and of the public shown by 
the train service employees in threatening to tie up the trans- 
portation and commerce of the entire country, and by Presi- 
dent Wilson and Congress in passing the Adamson law, are 
but too apparent. The labor brotherhoods are now openly 
seeking votes for President Wilson because of the course 
he took in connection with this matter. He certainly did 
not give the other employees of the railways any reason for 
feeling kindly or grateful to him. 


Selection Those who read the paper presented by 
of Petes F. W. Thomas, supervisor of appren- 

tices of the Santa Fe before the Octo- 
Officers 


ber meeting of the New York Railroad 
Club, an abstract of which is printed elsewhere in this issue, 
will be impressed with the simple logic of not leaving to 
chance the selection and training of men who are eventually 
to occupy positions of more than ordinary responsibility. It 
is dificult to understand why more thought has not been 
given to this particular phase of the training of men. Judg- 
ing from the methods usually employed, the theory seems to 
be that from the ranks there will automatically arise enough 
men of exceptional ability to fill the positions of responsibil- 
ity as the needs arise. From the selection of men for the 
ranks upward, the entire problem is, therefore, left to chance. 
That this is very poor policy is proved by the frequency with 
which we see organizations forced to go cutside their own 
ranks for officers, and especially in the mechanical depart- 
ment by the frequency with which the question is asked 
“What is the matter with the mechanical department ?” 

It is evident that if leaders are to be selected from the 

ranks, the right kind of men must be brought into the service 
at the bottem. But the solution of this problem alone does 
not necessarily insure the best results in the promotion of 
men. Leaving this to chance will often result in costly fail- 
ures, which could have been avoided had a careful selection 
of the available material been made well in advance of the 
actual requirements. The selection from the ranks of recruits 
for promotion and the special training which is offered to 
them by the Santa Fe augurs well for the breadth of vision of 
its future mechanical department officers. Furthermore it 
serves a very imporiant function which should not be over- 
looked. Mr. Thomas states that over 80 per cent of the men 
selected for the severe special course training, stick it through 
to the end. Presumably every man selected for this course is 
suppesed to possess the qualifications necessary to meet future 
responsibility. Is it not far better to eliminate the 20 per 
cent who, for various reasons, give up under the stra‘n of this 
training, before rather than after the effectiveness of the or- 
ganization 1s seriously impaired by their failure? 
One need only attend a meeting of the 
Master Car Builders’ Association when 
the members are discussing the rules 
of interchange to realize the many com- 
plications that may arise in the application of these rules. 
And, by the way, the discussion of the rules by the members 
of the Chief Interchange Car Inspectors’ and Car Foremen’s 
Association does not suffer in comparison with similar dis- 
cussion by members of the Master Car Builders’ Association. 
It is quite apparent that these men are more familiar with 
the actual details of the work than are the men at the head 
of the mechanical department. 

Will there ever be a strictly uniform interpretation of the 
application of the rules? Possibly, but a layman must neces- 
sarily be a little skeptical after listening to the discussion of 
the rules and the opinions expressed by what may be con- 
sidered the cream of the car interchange inspector’s profes- 
sion. At any rate, it is readily apparent that the use of 
cheap men or the lack of training and educational work 


Uniform 
Interpretation 
of Interchange Rules 
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among the inspectors is liable to prove a most costly practice 
on the part of any road which does not give studious and 
constant attention to these things. 

Several contributors to the competition which the Railway 
Mechanical Engineer held last year on the qualifications and 
training of car inspectors emphasized the fact that they 
should have a fair understanding of the use of English and 
at least a common school education. Apparently they might 
have insisted on even more exacting requirements in this 
respect. It is surprising what the misunderstanding of the 
use of even a comma may cost a company in the misapplica- 
tion of at least one of the rules. It may be advisable in the 
interests of a more uniform interpretation of the rules to 
give greater attention to the simplest possible wording of the 
rules, amplifying in some cases by the introduction of short 
sentences or explanations in parentheses, rather than to de- 
pend too greatly on the right understanding of a compound 
sentence by a man of comparatively limited education and 
practically no technical training. At any rate, it is beyond 
question that plentiful returns will follow any investment 
which will train and develop the inspectors and car foremen 
to a better understanding of the rules and regulations with 
which they must be familiar. Misinterpretation of the rules 
is liable to prove a very expensive proposition. 


Something is surely wrong when a car 
department officer will admit that de- 
sirable young men cannot be attracted 
to the car department because of lack 
‘§ opportunity for advancement in that department. The fol- 
lowing figures are for the year ended June 30, 1916, and 
include the larger roads which were first to issue annual 
reports for that period. It will be seen that with the excep- 
tion of the Santa Fe and Southern Pacific the expenditures 
for repairs to freight and passenger cars are in all cases 
higher, and in some cases very much higher, than the cost of 
repairs to steam locomotives. Figures for repairs to freight 
and passenger cars do not include work equipment or re- 
pairs to electrical equipment on cars. 


Car Department 
Apprentice 
Problem 


Repairs to 


Repairs to Freight and 


Road Steam Locos. Passenger Cars. 
Atchison, Topeka & Santa Fe.............. $8,184,483 $5,908,818 
Buffalo, Rochester & Pittsburgh............ 708,462 1,319,551 
Chesapenice Be G10 6 oo.co6.3 680.0160: 6 50.0000 nee 2,721,998 4,966,258 
Chicago & North Western............--.06- 4,700,785 6,118,310 
Chicago, Milwaukee & St. Paul............ 5,809,104 7,491,970 
Chicago, St. Paul, Minn. & Omaha.......... 865,320 869,684 
LEG VOMED s.0i000 ss osawele PEAS 2 RSA S 3,039,037 3,135,789 
RONG: ROMEO: 6 mac redeemed acdiee se eeaa seus 3,726,486 7,987,302 
OGTOUN: Ee. SHONOUUU inc5dk4ae eda owe sewears 3,189,180 3,851,418 
EE CECE TOT TT ee ree ee 3,280,565 2,596,367 
Bouter. TAINO: 665.600 den ades sinianaset 3,567,659 4,689,860 


Confirming these figures we find that the Interstate Com- 
merce Commission’s statistics for the year ended June 30, 
1914, show expenditures of $175,108,236 for repairs to steam 
locomotives on the part of those roads having a revenue of 
more than $1,000,000 a year. The repairs to freight and 
passenger cars for the same period amounted to $214,689,943, 
wr 22 per cent more than for repairs to steam locomotives. 

There are just as great—probably far greater—possibilities 
for savings in the car as in the locometive department. Why 
is it not more important to devise means whereby capable and 
desirable young men will be attracted to and held in that 
department? If conditions are not such as to do this now, 
then they should be changed, and changed quickly. The 
secret of efficient operation of any department of a railroad 
is in its men, and no effort or expense is too great that will 
raise the level of ability and loyalty of the men. If your 
superior officer does not recognize this, then it is up to you 
to present facts and arguments to bring him to a full realiza- 
tion of its importance. You dare not sidestep your responsi- 
bility in this matter. Car department officers have too long 
held up their hands and tried to excuse themselves for the 
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conditions which now exist. The importance of.the problem 
is too great to permit of any excuses. Get busy and do your 
part in making conditions what they should be. 


A Weak Spot Not a few of our railroad shop super- 
in Shop intendents and mechanical department 
Masingnéient officers are due for a severe jolt one of 


these days. At a time when it is abso- 
lutely necessary to use every effort to operate all depart- 
ments of a railroad efficiently and economically, supervising 
officers must see to it that no reasonable opportunity is over- 
looked for making improvement. The introduction of shop 
schedules has done wonders in a large number of shops in 
which it has been given a fair trial. We have advocated 
the use of such schedules for 12 or 15 years and from time 
to time have explained their application in detail, and have 
called attention to the concrete benefits which have resulted 
from their use. For some reason—probably lack of initiative 
on the part of those in charge—the practice is not by any 
means general at this late date. 

There may be some excuse, although it is doubtful, for 
the officer who cannot awake to the necessity for introducing 
modern apprenticeship methods. There is less excuse for 
the officer who does not realize the value of improving work- 
ing conditions so that the individual may achieve his high- 
est efficiency. A man to fully appreciate these things must 
be a real executive and must be able to clearly see into the 
future. There is, however, absolutely no excuse for the 
officer who cannot see the concrete and practical value of 
the shop schedule system. It is not an easy matter to in- 
stall such a system, but little difficulty is experienced after 
it is once fully established; in fact it eliminates a great deal 
of friction and lost motion and greatly simplifies the prob- 
lem of shop management. A most complete discussion of 
the details of a successful scheduling system, and its bene- 
fits, was presented by Henry Gardner at the 1913 meeting 
of the International Railway General Foremen’s Association 
(Railway Age Gazette, Mechanical Edition, October, 1913, 
page 423). Briefly such a system will increase the shop out- 
put, reduce the unit costs and keep the locomotives out of 
service a minimum amount of time. The work of the var- 
ious departments is equalized; friction is reduced; the men 
know exactly when their work on a given engine must be 
completed and are better satisfied, whether working on a day 
work or piece work basis; the foreman’s work is simplified 
and he is able to give more time to the larger problems of 
his department. 


NEW BOOKS 


Coal, Its Economical and Smokeless Combustion. By J. F. Cosgrove. Bound 
in cloth. 273 pages, 5% in. by 8% in. Published by the Technical 


300k Publishing Company, Philadelphia, Pa. Price $3. 

The purpose of the author has been to provide a compre- 
hensive text book on coal for the use of engineers, smoke and 
fuel inspectors, purchasing agents and all who have to do 
with the combustion of coal in power plants, locomotives, 
etc., the entire subject being treated in simple, non-technical 
language. The book includes in a single volume a large 
amount of information which, although much of it has pre- 
viously been available, has been widely scattered and there- 
fore of but little general use. It first takes up the subject of 
coal, its classifi. ation, characteristics and composition, deal- 
ing briefly with its geological history and the distribution in 
the United States. Chapters are also included on the anal- 
ysis of coal, the determination of its heating value and the 
purchasing of coal. The remainder of the volume is devoted 
to various questions relative to combustion, including a dis- 
cussion of clinkering and its prevention and smokeless firing. 

The text is supplemented by over 30 tables and a number 
of illustrations. In the appendix is given a table showing 
the analysis of 319 American coals. 
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Great Central Six-Coupled, Two-Cylinder Superheater Locomotive 


EFORE entering upon a delineation of some notable 
examples of express locomotives in use on the prin- 
cipal British railways, which is the purpose of this 

article, it may be profitable to consider the various types in 
operation from a comparative standpoint and also to point 
out the general characteristic features of British locomotive 
practice. 

The table of dimensions and proportions accompanying 
this article gives the principal types which find favor at the 
present time, together with the leading dimensions of the 
engines selected for treatment. By far the most favored 
engines in use are still the four-coupled type with leading 
bogie, having, as a rule, inside cylinders; but the reasons 





BRITISH EXPRESS LOCOMOTIVES 


Examples of High Speed Passenger Engines Show- 
ing the Tendencies of Modern British Practice 


BY E. C. POULTNEY, A. M. I. M. E. 
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the present time. In Britain engines capable of maintaining 
about 1,500 i-hp. will do all that is required in express serv- 
ice and boilers large enough to produce this power can be 
carried on ten wheels, hence the Pacific type so largely used 
in the United States has not passed the experimental stage. 
The 4-4-2 type naturally received consideration when the 
general introduction of vestibuled corridor stock increased 
the demands made on the locomotive, and the first engines of 
this type with outside cylinders were introduced on the Great 
Northern Railway for running the Anglo-Scottish expresses. 
These engines were comparatively small and did not possess 
boiler power greater than could have been obtained by the 
use of 4-4-0 engines. However, later much larger engines 








Tarte I—Comparison oF Express LocoMoTive Boilers, SHOWING 


ALTERATIONS 








IN THE HEATING SURFACES AND EVAPORATIVE Power DUE ‘to 


THE 
INTRODUCTION OF Fire TuBE SUPERHEATERS 
2 3 
Reduction in Reduction in 
: tube surface evaporative Superheating 
Heating surfaces due to power of surface, 
: ee SaaS superheater, boiler, per cent of 
Railway ype Cubes Firebox Total Superheate1 per cent per cent tube surface 
ee eee eee } 2,111.25 148.25 2,260 
1,666.0 148.25 1,818.25 515 21.0 14.2 pe OS | 
London & North Western............ 4-6-4 1,857 133.00 1,990.00 
1,439.59 133.33 1,572.92 324.58 22.9 11.05 18.4 
II IAMNMMIE: carn) atalcoart,adins Se sieeiinesinaes 4-6-0 1,989 154.0 2,143.0 
1,687 154.8 2,241 330 15.2 9.84 16.4 
London & North Western............. 4.4 1,800.25 161.75 1,962.0 
1,385.0 161.75 1,547 362.5 28.6 10.75 17.9 
NN Sarg acta gignevarsoqcaceiwre eee a6 4-4-2 160 180 2.340 
1,798.9 180 1,979 530 16.7 13.62 22.7 
RINE RUOUENOTE. 55.0 < c:00 snesisesiawescceese 4-4 2,359 141 2,500 
‘ 1,884 143 2,027 570 20.5 13.92 23.2 
Midland, compound (superheated)...... 4-4-0 1,305.5 152.8 1,458.3 
cs 1170.0 151.0 1/321.0 360 10.3 14.12 23.5 
Note: The above particulars are taken from be‘lers which have been rebuilt with superheaters of the Schmidt type for high degree superheat, 
except in the case of the Great Western, which, as ll be 


a low degree of superheat. 





seen, uses smaller superheaters, due to the fact that the practice on this railway is to use 





which, in the United States, have caused engines with this 
wheel arrangement to be superseded successively by the At- 
lantic, six-coupled bogie and Pacific types have, in England, 
caused designers to turn to these different types. With the 
exception of the Pacific type, of which there is as yet only 
one example at work, namely, “The Great Bear” of the Great 
Western Railway, these types are all to be found in use at 





have been introduced for this service having boilers with 
2,500 sq. ft. of heating surface and wide fireboxes giving 30 
sq. ft. of grate area. 

The North Eastern Railway, under the direction of the 
late chief mechanical engineer, W. Worsdell, was the first 
railway to introduce six-coupled locomotives for express serv- 
ice; here again the first engines were comparatively small, but 
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later engines were given larger boilers and the driving wheels 
were increased in size from 73 in. to 80 in. diameter. In 
both classes the cylinders were placed outside the frames 
and drove on the second coupled axle. These engines have 
now, however, given place to large 4-4-2 engines, the first 
of which type were, at the time of their introduction, among 
the largest engines in Britain, having outside cy linders 20 in. 
in diameter with a stroke of 28 in., boilers with approxi- 
mately 2,500 sq. ft. of heating surface and weighing without 
tender 73 tons. More recently these engines have been super- 
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gether with the direct thrust on the coupling rods and the un- 
restricted length of axle bearings due to the use of straight 
axles are points in favor of this arrangement. On the other 
hand, inside cylinders provide a more steady running engine 
and enable lighter counterbalance weights to be used, due to 
the closeness of the cylinder centers, and it is interesting to 
point out that the Great Central, after having used six- 
coupled engines with outside cylinders, has adopted the in- 
side cylinder design in its most recent construction. Four 
cylinders as a compromise between the two have lately re- 

















Six-Coupled, Two-Cylinder, Superheater Locomotive, London & North Western 


seded by some of the same type but having three cylinders 
and fitted with Schmidt superheaters. 

[he Caledonian Railway was the first to introduce 4-6-0 
engines of the largest class. They were designed by J. F. 
McIntosh to conduct the heavy West Coast Dining Car trains 
over that road between Carlisle and Glasgow and had, when 
first built, 21-in. cylinders—the largest ever used in express 
service at that time. The cylinders were inside the frames 
and the leading axle was the crank axle. The cylinders 
subsequently were reduced to 20 in. in diameter and more 
recently further engines of this type were built having 20-in. 
cylinders and some detail modifications, such as the substi- 


ceived attention, and*the London & North Western and the 
Great Western, especially the latter, have large numbers of 
four cylinder simple superheater engines at work giving fine 
results. 

When considering cylinders, it is natural to turn to the 
question of compounding, which in England has been in the 
past a much debated point. The late F. W. Webb of Crewe 
for many years upheld the use of compound cylinders, more 
particularly his own three cylinder system as exemplified in 
his “Greater Britain” or “Queen Empress” type and latterly 
by the four cylinder “Jubilee” type. At the present time the 
only compounds of note are those running on the Midland 
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Six-Coupled, Four Cylinder, Superheater Locomotive, London & North Western 


tution of direct stays for staying the firebox crown instead of 
roof bars, and some alteration in the size of the motion bear- 
ing surfaces. Now all have been rebuilt with Schmidt super- 
heaters and fitted with 201%4-in. cylinders having piston 
valves, the steam pressure being 180 lb. against 200 Ib. origi- 
nally used. 

From what has been said of the six-coupled design, it will 
be seen that some designers favor inside cylinders and others 
use outside cylinders and connections; with the exception of 
the Caledonian and the London & North Western, however, 
nearly all the six-coupled express engines in use have outside 
cylinders. No doubt, the long connecting rods obtained, to- 


Railway and known as the Smith three cylinder system, the 
arrangement comprising the use of one high pressure cylinder 
exhausting into two low pressure cylinders, which is exactly 
the reverse of the Webb system.* 

Other features of British practice are the universal use of 
plate frames and of round topped outside fireboxes, though 
this latter feature is not so universal now as a few years ago. 
Direct roof stays are being used much more than formerly, 
as they make for a better circulation over the crown sheet of 
the firebox. Some designers use direct stays entirely, those 





*There are three De Glehn eammeiil engines in express service on the 
Great Western Railway. 
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at the tube sheet end arranged to permit of the upward ex- 
pansion of the firebox, and others use a few roof bars running 
transversely across the firebox at the tube sheet end in order 
to allow for upward expansion, the rest of the load being 
taken by direct stays. Owing to the increased size of boiler 
barrels, together with the use of narrow fireboxes, the back 
sheet of the outside firebox is sometimes dished inwards. 
This facilitates the removal of the inside box for repairs and 
at the same time makes it easy to close the rivets holding the 
back plate by hydraulic pressure. Due to the greater steam- 
ing capacity of modern boilers, it is now common to provide 
four safety valves. Water tubes of any kind do not find 
favor, though at one time this was a feature of the London & 
South Western engines, these engines having two nests of 
tubes running across the firebox. Brick arches are always 
used. 

Piston valves are much used, operated by Walschaert or 
Joy valve motion. Owing to the introduction of piston valves 
of the solid ring type as distinct from the segmental col- 
lapsible ring form still used to some extent on the Midland, 
North Eastern and other lines, cylinder covers are usually 
fitted with spring loaded water relief valves and whenever 
piston valves are used, it is the practice to fit automatic air 
valves to the steam chests. The means usually adopted for 
operating the reversing gear is a wheel and screw. Some rail- 
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Great Northern Two-Cylinder, Atlantic Type Locomotive 


ways, however, use a steam gear consisting of a small steam 
cylinder and a water cylinder for holding the gear in the de- 
sired position. 

On the subject of brakes, the most usual practice is to fit 
a steam brake on the engine and tender, which works auto- 
matically with the continuous brake on the train, when this 
brake is the automatic vacuum, or independently if desired. 
Some modifications have now, however, taken place regarding 
this practice and the London & North Western now use only 
the vacuum brake which operates on the engine and tender. 

The most noticeable improvement in modern locomotives 
is, undoubtedly, the introduction of superheaters. All new 
express locomotives are so fitted and many older engines have 
been rebuilt with superheaters and larger cylinders, the latter 
feature being necessary if the full value of the superheater 
is to be realized.. The introduction of fire tube superheaters 
causes some modification in the heating surfaces and Table I 
shows particulars of the heating surface of boilers before and 
after being fitted with superheaters. ‘The figures obtained 
in column 2 are obtained by assuming that 60 per cent of the 
evaporative power of the boilers is in the tube heating surface. 

When superheaters were first introduced, damper gear was 
always considered necessary to protect the elements from be- 
coming overheated when the regulator is closed, and while a 
number of railways still use dampers, either worked by hand 
or automatically, others have dispensed with them altogether. 
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An example of the latter is to be found in the Great Central 
practice. This company’s engines are fitted with an arrange~ 
ment of steam jets which come into action when the steam 
blower is in use, and are arranged to set up a counter draught 
down the large flues containing the elements, in that way 
protecting them from becoming overheated. The superheater 
engines on the Great Northern have a large air valve fitted 
to the superheater header. This valve opens when the regu- 
lator is closed and admits air into the elements comprising 
the superheater, thus preventing them from becoming over- 
heated when there is no steam passing through. The valve 
is placed on the smokebox behind the stack, and is not 
shown in the photograph, as the engine illustrated works 
with saturated steam; otherwise in appearance the super- 
heated and saturated engines are alike. Another method 
adopted to keep the elements from getting overheated is te 
arrange a supplementary supply of steam to be automatically 
supplied to the elements; when the main supply of steam to 
the cylinders is shut off the supplementary steam is circulated 
through the superheater and then through the cylinders and 
valve chests. It thus acts as a lubricating medium when the 
engine is running with the regulator closed, and when the 
engine is standing serves to keep the cylinders warm. This 
arrangement is used by the North Eastern Railway in place 
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which would otherwise be used by the eccentrics of the 
Stephenson gear is utilized by a central bearing, carried by a 
steel casting bolted to the frame stretcher in front of the fire- 
box and to the motion plate carrying the guide bars. The 
crank axle is built up and the crank webs are extended to 
form balance weights. 

The most modern express engines built have four cylinders 
and one of the photographs shows the latest type of engine 
designed for the heaviest express service on the London & 
North Western. The four cylinders are placed in line across 
the front.of the engine and all drive on the front coupled 
axle. The inside cranks are placed at 180 deg. to the out- 
side cranks on the same side of the engine so that they travel 
in opposite directions, which enables one set of valve gears, 
in this case Walschaert, to be used to operate the two valves. 
The valves are of the cylindrical type giving inside admis- 
sion. This arrangement is effected by fitting the valve gear 
to the outside motion and extending the valve stems through 
the front covers of the steam chests, connection here being 
made to horizontal vibrating levers of the first order, which 
in turn are coupled to the inside cylinder valve spindles. 
Each pair of cranks are at 90 deg. to each other. The crank 
axle is built up and has a central bearing. The boiler is 
large, having a superheater and a Belpaire firebox with 31 














North Eastern Four-Coupled, Two-Cylinder Locomotive 


of dampers. The practice on the London & North Western is 
to use dampers, the opening and closing of which is done by 
hand, a lever being fitted in the cab on the driver’s side for 
this purpose. The Great Western engines have dampers 
which open and close automatically with the opening and 
shutting of the throttle, a small steam cylinder being fitted 
for operating them. 

The engines selected for descriptive purposes are repre- 
sentative of modern construction and are, with the exception 
of the Midland compound, the North Eastern 4-4-0 and the 
Lancashire & Yorkshire 4-6-0 engines, all fitted with fire 
tube superheaters. The London & North Western engines 
illustrated have been introduced to handle important main 
line trains, and the inside cylinder class is really similar in 
design to engines introduced in 1906 to work on the northern 
section of the line which runs over the Westmoreland moun- 
tains. This engine is fitted with a Schmidt superheater and 
inside admission piston valves operated by Joy valve motion 
through the medium of rockers. The Joy valve gear is the 
standard on all modern two cylinder engines in use on the 
London & North Western; the space between the crank webs 





sq. ft. of grate area. ‘These engines, of which several are 
now at work, can maintain 1,400 i.hp. and are the heaviest 
express locomotives in the country, weighing without tender 
78 tons in working trim. The automatic vacuum brake 
operates on the engine and tender. 

The Great Central Railway use the type of engine shown to 
conduct their heaviest traffic. The engines are the largest of 
their type in use, and are noteworthy from the fact that they 
have boilers containing more heating surface than any other 
express engines in Great Britain and show what can be ac- 
complished within the restrictions imposed by the British 
running dimension outline. These engines have two cylin- 
ders 21% in. in diameter by 26 in. stroke. Piston valves 
are placed above the cylinders and are worked by the ordi- 
nary link motion through rockers. The piston rods are ex- 
tended to pass through the front cylinder covers, a practice 
now quite general since the introduction of superheated steam. 
Exceptions are, however, to be noted in the case of the Lon- 
don & North Western and Great Western four cylinder 
engines and the North Western three cylinder engines. In 
these instances necessity for this detail does not arise, owing 
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to the fact that the pistons are of much smaller diameter. 
The use. of piston valves is also almost invariable with super- 
heated steam and both valves and pistons are oiled by forced 
feed lubrication. 


The Great Northern uses the engine illustrated for heavy 


fast traffic between London (Kings Cross) and York. 
This engine has already been briefly mentioned, and is re- 
markable for its boiler capacity and its wide firebox, the 
latter feature a novelty in British practice. The cylinders 
are 20 in. in diameter with a piston stroke of 24 in., which 
is shorter than is usually employed. In order to further 
reduce the centrifugal force set up by the coupling rods, the 
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without the intervention of rockers. 
have been fitted with superheaters. 

Four-coupled bogie engines of similar general dimensions 
to those just noticed are to be found on the London & North 
Western, the Great Central* and the South Eastern & Chat- 
ham, and it can safely be said that where a maximum of 
2,000 sq. ft. of heating surface will provide the power re- 
quired this type of engine has many advantages. Such 
engines on the London & North Western equipped with super- 
heaters have demonstrated their ability to maintain 1,100 
i.hp. Naturally, the size of engine that can be used having 
the 4-4-0 wheel arrangement depends on the allowable 


Several of these engines 
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North Eastern Three-Cylinder, Atlantic Type Locomotive 


main crank pins are turned eccentric and the throw of the 
coupling rods reduced to 22 in. The engines are fitted with 
superheaters and piston valves. The bogie axles are equipped 
with independent coil springs, two to each journal instead of 
the usual long inverted leaf spring, transmitting its elasticity 
to each journal by means of a compensating beam, as is usu- 
ally done in English practice. ‘The bogies are also fitted 
with the American swinging link arrangement. 

The next engines to be considered are in use on the North 
Eastern which forms the middle link in the East Coast route 
between London (Kings Cross) and Scotland. The North 
Eastern provides the power for running the joint stock trains 


weights. In England, engines of this type 
tons and carry 39 tons on the coupled axles. 

The North Eastern 4-4-2 type engine illustrated is perhaps 
one of the most interesting of modern express locomotives. 
It is representative of a class designed by V. L. Raven, the 
present chief mechanical engineer, to deal with the most im- 
portant traffic. It has three cylinders placed in line across 
the front of the engine, driving on the leading coupled axle 
with cranks at 120 deg. ‘They are cast together in one piece, 
together with their valve chests. The valve chests for the 
outside cylinders are at the side of their respective cylinders 
and the center cylinder has its valve chest on the top. Piston 


weigh about 60 



































Great Western Six-Coupled, Two-Cylinder, Superheater Locomotive 


between York and Berwick, and it is 
that the two engines illustrated are 


this 
The 


upon 
utilized. 


W. Worsdell, and indicates 


arrangement. 
arranged with their axis inclined slightly upwards and the 
piston valves are on the top of the cylinders placed with 
their center line inclined downwards to the center of the 
crank axle; thus the valves can be worked direct by the valve 
motion which in this case is the ordinary Stephenson gear, 






service 

four- 
coupled engine was introduced some few years ago by 
an engine which reaches dimen- 
sions approaching the maximum possible with this wheel 
The cylinders placed between the frames are 


valves are used, operated direct by the ordinary double eccen- 
tric valve motion, the whole arrangement being particularly 
neat and calling for some clever designing. The single throw 
crank axle has circular crank webs common to all North 
Eastern engines. This enables the crank axles to be fimished 
entirely in the lathe. In accordance with standard North 
Eastern practice, they are fitted with the Westinghouse brake. 

The most important express traffic on the Great Western 
is conducted by locomotives of the types illustrated. One has 
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two outside cylinders which are remarkable for the long 
stroke of the pistons, namely, 30 in., and the other is a four 
cylinder engine having two cylinders inside arranged to drive 
on the leading coupled axle. The outside, as will be seen, 
drive on the second axle; in that way the strains are divided. 
The arrangement of the cranks is exactly similar to the four 
cylinder engines of the London & North Western already 
considered; but in this case Walschaert valve gear is applied 
to the inside motion, the valves for the outside cylinders 
being driven by rocking levers in the same way as in the 
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placed on the safety valve mounting. The water is then dis- 
tributed by means of trays in the boiler barrel. In this way 
boiler strains due to local contraction caused by this intro- 
duction of cold feed water in close proximity to the boiler 
plates is eliminated. It will be noticed that the Great West- 
ern engines are without steam domes, the steam supply to the 
cylinders being obtained through a pipe running through the 
steam space in the barrel of the boiler to a point over the 
firebox crown sheet, the regulator vaive being placed in the 
smokebox. ‘The continuous brake used on the Great West- 
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Great Western Six-Coupled, Four-Cylinder Superheater Locomotive 


London & North Western engine except that in this case the 
rockers are driven from the main valve spindle for the inside 
valves instead of by extensions through the front covers of 
the valve chests. This is necessary owing to the position of 
the outside cylinders. Great Western practice in boiler 
design differs somewhat from ordinary British practice, 
and the boilers of these engines are the outcome of careful 
experimenting.* A Belpaire firebox is used, together with a 


ern is the automatic vacuum and an air pump driven from 
one of the cross heads is used to maintain the vacuum 
in the train pipe and reservoirs when running, in place of the 
small ejector generally employed. ‘This method is also used 
on the London & North Western and the North Staffordshire 
Railways.+ Fire tube superheaters are fitted and the steam 
pressure employed is 225 lb., which is unusually high, es- 
pecially in the case of superheater engines. Both pull trains 
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Four-Coupled, Three-Cylinder Compound Locomotive, Midland Railway 


long tapered barrel, the general idea being to get as much 
water as possible at the hottest part of the boiler and at the 
same time to increase the water line area where most steam 
is generated. The bogie wheels are fitted with brake blocks, 
contrary to ordinary English practice. Another distinguishing 
feature of Great Western practice is the method adopted in 
This is fed into 
boiler steam space by means of pipes leading to check valves 


supplying the feed water to the boilers. 





*See paper on “Large Locomotive Boilers” by G. J. Churchward, Pro- 


ceedings Institute Mechanical Engineers, 1906. 





of over 400 tons at 60 miles per hour over the main line. 

The Midland engine shown is a three-cylinder compound 
with cylinders arranged on what is known as the Smith 
system. One high pressure cylinder is placed between the 
frames with connection to the leading coupled axle through 
a single throw crank axle, and the two low pressure cylin- 
ders are placed one on each side of the engine, connecting, as 





+The most recent locomotives on the North Staffordshire Railway are 
equipped with combination ejectors of the Gresham and Craven type and 
the use of air pumps is discontinued. 
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shown, to the leading coupled wheels. ‘The regulator valve 
in the dome has an additional jockey valve, the arrangement 
being such that on the first movement of the handle con- 
trolling the regulator the jockey valve only is opened. ‘The 
jockey valve opens a port connected to a small pipe, which 
conveys steam direct from the boiler to the low pressure 
steam chests. Connecting both ends of the high pressure 
cylinder with one of the low pressure steam chests are two 
pipes fitted with spring loaded non-return valves, which open 
when the pressure in the low pressure steam chest is greater 
than the pressure in the high pressure cylinder. It follows 
then that in starting the high pressure piston simply floats 
in its cylinder and the train is started by the low pressure 
cylinders only. On further movement of the regulator handle 
the jockey valve closes the supply of steam from the boiler 
to the low pressure steam chests and opens the main valve 
supplying steam to the high pressure cylinder, and the pres- 
sure now being greater in the high pressure steam chest than 
in the low pressure steam chest, the non-return valves are 
forced to their seats, thus cutting off connection between 
the high pressure and low pressure cylinders, except through 
the high pressure exhaust, the engine, therefore, commencing 
to work compound. Steam is distributed in the high pressure 
cylinder by a piston valve placed below the cylinder, and as 
it has its axis inclined upward to the center of the crank 











Lancashire & Yorkshire Four-Cylinder, 


Six-Coupled Locomotive 


axle it is driven diiect without the intervention of rockers. 
Ordinary unbalanced flat valves are used for the low pressure 
cylinders, driven by the ordinary link motion. The reversing 
gear consists of a wheel and screw, the high and low pressure 
gears being operated together. Independent adjustment of the 
high and low pressure motions is not provided for, it having 
been found to be unnecessary. The low pressure cranks make 
an angle of 90 deg. with each other, and the central high 
pressure crank is placed at an angle of 135 deg. w-th 
the low pressure cranks. The driving wheels are 7 ft. 
in diameter and the high pressure cylinder is 19 in. by 26 in., 
the low pressure being each 21 in. by 26 in., and the steam 
pressure 220 lb. Engines of this type have been run in com- 
petition with engines of similar general dimensions having 
two simple cylinders, and their designer, R. M. Dealey, writ- 
ing in The Engineer of December 17, 1909, stated that 
the compound engine consumed .129 lb. of coal per ton-mile 
against .139 lb. consumed by the simple engine. It must, 
however, be pointed out that the simple engine worked with 
a boiler pressure of 180 lb. as against 220 lb. carried by the 
compound. ‘There are 40 of these engines in service, and 
latterly some have been superheated with excellent results. 

The Lancashire & Yorkshire utilizes the large type of six- 
coupled engine illustrated to work the heaviest express trains 
over the main line between York, Manchester and Liverpooi. 
The engines were also designed with a view of being able to 
haul important fast goods traffic. The coupled wheels are 
75 in. in diameter and there are four cylinders, each 16 in. 
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diameter; with a piston stroke of 26 in. The arrangement: 
of the cranks is exactly the same as in the Great Western 
four-cylinder engine described, and in order to obtain suffi- 
cient length for the inside connecting rods the inside cylin- 
ders are placed well forward under the smokebox. The- 
Joy valve motion, which has been the standard for many 
years on the Lancashire & Yorkshire, is used and is applied 
to the inside running gear. The engines are not superheated, 
but, as will be seen with the above dimensions, together with 
a boiler having 2,507 sq. ft. of heating surface and working 
at 180 lb. steam pressure, are very powerful locomotives. 
They were very fully described in a paper read before the 
Institute of Mechanical Engineers by G. Hughes, the chief 
mechanical engineer of the Lancashire & Yorkshire, in 1909. 
Besides this particular class of engine the Lancashire & 
Yorkshire has in use a number of powerful engines of the- 
4-4-2 type, having inside cylinders and coupled wheels 87 in. 
in diameter. When first introduced, these engines possessed 
the distinction of having the largest boilers of any engine in. 
Great Britain—the total heating surface being 2,050 sq. ft. 

From the illustrations it will be seen that the six-wheeled 
tender is the most usual type, though the Midland, Caledon- 
ian and London & South Western use the double bogie type 
to a limited extent. The large 4-6-0 engines on the Cale- 
donian have double bogie tenders on account of the large size 
of the engines and the absence of track troughs. In general, 
the use of water troughs and superheaters makes tenders 
having a greater capacity than 5 tons of coal and from 3,000 
to 4,000 gallons of water unnecessary. 

The table of dimensions and proportions shows the chief 
characteristics of British practice. The cylinder volume 
swept through per mile in cubic feet has been calculated 
and compared with the heating surfaces and grate areas, thus 
giving an idea of the steam using capacity of the engine 
compared with steam producing power of the boilers, and the 
figures relating to the heating surface and engine weight and 
those comparing the tctal weight and adhesive weight give 
information, tle importance of which need not be insisted on 
here. Weights expressed in tons and capacities in gallens 
in the text of this article are all English measure. 

In an article of this kind it is impossible to describe more: 
than a limited number of engines, but those mentioned are 
representative of recent construction and are believed by the 
writer to show the modern tendency in the design of British 
express locomotives. The photographs here reproduced are 
all by F. Moore, Finsbury Circus, London, E. C. 


MECHANICAL DESIGN OF ELECTRIC 
LOCOMOTIVES* 


BY A. F. BATCHELDER 

The purpose of this paper is to bring to the attention of 
the Society some of the important features in the mechanical 
design of electric locomotives, with a view of having a more: 
common understanding of the requirements and the method 
of meeting them. These features may be listed in the order: 
of their importance as follows: 

1—Safety of operation 


2—Adaptability to sedvice conditions 
Reliabiilty in service 


4—Convenience of arrangement as affecting safety and efficiency of? 
operation 

5—Power efficiency (affected by mechanical design) 

6—Service time factor (ratio, time available for service to total time) 


7—Cost maintenance of permanent way 
8—Cost maintenance of locomotives 
9—First cost. 
SAFETY OF OPERATION 
The steam locomotive has been developed by degrees to 
such a state of perfection that it is common to see it operate 
at near 80 m. p. h. and with perfect safety; but no one 


_*A paper which will be presented and discussed at the Railroad Sectiom 
of the annual meeting of the American Society of Mechanical Engineers, 
held December 8, 1916, in New York. 
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would think of operating at this speed backwards. With 
the coming of the electric locomotive, the railroad operator 
is not content with single end operation, but must have a 
locomotive that will operate equally well in either direction. 
This does not impose any serious difficulties in the design 
of locomotives which operate at speeds under 50 m. p. h., 
but with locomotives for the higher speeds it presents new 
problems or at least it requires the most careful considera- 
tion of the running gear details, to obtain the most satisfac- 
tory results as to tracking and the effect on the rails and 
road bed. 

The steam locomotive has what now seems to be natural 
characteristics to allow high speed operation in one direc- 
tion. ‘These characteristics are low center of gravity at the 
front end carried on the center pin of a two axle guiding 
truck tending to prevent rolling over and having but little 
effect on the guiding, and high center of gravity on the rear 
end with inside journal bearings allowing the locomotive 
to roll and increasing the time element, which thus reduces 
and distrikutes the lateral pressure against the rail over a 
longer distance. This increases the vertical pressure on the 
rail, thus holding it more firmly in place. These same char- 
acteristics can be obtained in electric locomotives by the sac- 
rifice of double end operation. 

The advantages gained in operating the electric locomo- 
tive in either direction are so important that means should 
be provided for satisfactory double end operation. One 
way of doing this is by using a four wheel guiding truck 
at each end of the locomotive. With the use of the extra 
truck, however, the importance of a high center of gravity 
larzely disappears. The lateral pressure against the rail 
at the rear end now appears at the truck flanges rather than 
at the flanges of the driving wheels and the high center of 
gravity no longer provides the same increased vertical pres- 
sure on the outer rail at the point of the maximum lateral 
pressure. ‘The lateral stresses from guiding the main frame 
being taken at the center pin of the two guiding trucks, the 
additional vertical pressure on the outer rail is dependent 
upon the height of these center pins rather than upon the 
height of the center of gravity of the main frame above the 
wheel hubs, thus leaving less advantage to be derived from 
a high center of gravity. 

To demonstrate more clearly, it is well to see what hap- 
pens to a locomotive when entering a curve, which is also 
illustrative of its action on tangent track when oscillating 
from one side to the other. A locomotive having a high 
center of gravity and with two driving axles guided by a 
two-axle swivel truck will serve to illustrate the action. As 
the locomotive enters the curve, its tendency is to continue 
on in a straight line but the flange of the leading wheel 
gradually comes in contact with the outer rail, giving the 
guiding truck an angular motion about its outer rear wheel 
and exerting a lateral pressure against the center pin, thus 
giving the main frame an angular motion around its outer 
rear wheel. 

The lateral pressure tending to displace the rail at the 
leading wheel is the amount required to slip the two inner 
wheels, and to accelerate the truck around its outer rear 
wheel, plus one-half the amount required to slip the two 
leading drivers and the rear inner driver, and to accelerate 
the main frame around its rear driving wheel, plus its rela- 
tive portion of the centrifugal force of the whole locomotive. 
The lateral pressure tending to displace the outer rail at the 
rear wheel of the leading truck is the amount of reaction 
from slipping the two inner wheels and the angular accelera- 
tion of the truck plus one-half of the amount required to 
slip the two leading drivers and the rear inner driver and 
to accelerate the main frame around its rear outer driving 
wheel, plus its relative portion of the centrifugal force of 
the whole locomotive. 
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The lateral pressure tending to displace the outer rail at 
the rear wheel of the main frame is the amount of reaction 
from slipping the two leading drivers, the inner rear driver 
and the angular acceleration of the main frame plus its rela- 
tive portion of the centrifugal force of the whole locomo- 
tive. ‘The greater weight being concentrated at the drivers, 
and the distance of the truck center pin from the main truck 
wheels being greater, and the fact that there is but one 
wheel to take the strain, it follows that the point of the 
greatest concentrated lateral pressure is at. the rear outer 
driving wheel. 

The above disregards the important factor of time, in the 
accelerating and centrifugal forces due to the rolling, gov- 
erned by the height of the center of gravity above the wheel 
hubs, which tends to reduce the lateral pressure at the rear 
outer driving wheel. With a high center of gravity above 
the wheel tread the accelerating and centrifugal forces also 
tend to tip the locomotive up on the outer driving wheels, 
relieving the weight from the inner wheels and thus lessen- 
ing the force required to slip them, at the same time increas- 
ing the adhesion between the outer rail and tie by the addi- 
tional weight. On good road bed and rails the locomotive 
described is capable of being run at above 80 m. p. h. with- 
out any apparent bad effect on the track. 

If this locomotive is operated in the opposite direction, the 
latera! stresses at these wheels are of the reverse order, the 
guiding force now being applied at the driving wheel flanges. 
and the reaction taken through the center pin to the truck 
wheel flanges. The swivel truck, now trailing, is free to 
oscillate from one side to the other, and the reaction from 
the force of turning the main frame may be applied at the 
center pin when the truck wheel flanges are tight against the 
inner rail. The force is thus allowed to accelerate the truck 
as well as the main frame through the gage clearance to the 
outer rail, thus adding momentum, the value of which de- 
pends upon the lateral distance through which the truck 
is moved. As the vertical pressure on the rail is limited 
to the normal weight at the wheels plus the vertical compo- 
nent of the force applied only at the height of the center pin 
of the truck, the relative lateral to the vertical pressure at 
the wheels of the truck may be greatly increased. A number 
of observations have appeared to confirm the fact that the 
action of the trailing truck above described is one of the most 
important in producing excessive lateral pressures against 
the rail in a symmetrically built electric locomotive with 
similar trucks at both ends. It will be seen therefore that 
while the swivel truck is desirable as a guiding agent at the 
front end, it is not as desirable at the rear end, and means 
must be provided to prevent oscillation of the truck and to 
accomplish the same results as the high center of gravity 
in a single end locomotive. 

To accomplish these results, it is necessary to reduce the 
momentum effect and to reproduce the equivalent of the 
time element factor and of the increase of vertical pressure 
on the outer rail that is characteristic of the high center of 
gravity single end locomotive. 

The momentum effect can be reduced by introducing re- 
sistance against swivelling, thus restricting the truck from 
oscillating from one side of the track to the other, the amount 
of this resistance to be determined by the allowable amount 

that can safely be applied to the truck when leading. To 
reproduce the time element factor, lateral movement can be 
given to the truck center pin by any of the several methods 
for giving lateral movement to the leading truck center pins 
on locomotives. However, the writer has obtained the best 
results with the method that is the nearest to constant pres- 
sure and dead beat, as it also tends to prevent oscillating. 
To increase the vertical pressure on the outer rail the center 
bearing of the truck can be made wide, thus aHowing the 
vertical component of the lateral pressure at the center of 
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gravity to be transferred through the bearing to the wheel, 
or with the narrow center bearing the height may be made 
such that the lateral pressure at that point will result in an 
increased vertical component independent of the height of 
the center of gravity. 

It is the writer’s opinion that the double end locomotive, 
while its characteristics are different, can be designed for 
high speed with safety equal to the single end locomotive, 
and this regardless of the height of the center of gravity. 


ADAPTABILITY TO SERVICE CONDITIONS 


The electric locomotive, besides being required to operate 
in either direction, is often also required to be adapted for 
operating high speed passenger trains and heavy low speed 
freight trains over main line tracks, to negotiate sharp 
curves, and to be easy on light track and bridge structures. 
With locomotives having geared motors, the requirement of 
operating the passenger and freight trains can often be met 
by changing the gearing to obtain the proper speed and draw 
bar pull. The running gear can be made with trucks of 
short wheel base and coupled together, the number of trucks 
depending upon the required weight of the locomotive for its 
maximum draw bar pull, and also on the allowable weight 
per axle. With such a design curves of very short radius 
can be operated over and the weight per axle can be such 
as to allow operation over light structures. 


RELIABILITY IN SERVICI 


When the design is such that it is safe to operate at the 
required speeds and is proper for the curves and other serv- 
ice requirements, and a liberal factor of safety is provided 
for the parts subjected to strain, the reliability in service 
affected by the mechanical part of the locomotive depends 
mainly upon the bearings, their lubrication, and the method 
of power transmission from the motors to the drivers. It is 
necessary therefore to provide effective lubrication and as 
few bearings and as simple driving mechanism as the design 
of the moters will allow. 

After providing all the safety appliances recommended 
by the Interstate Commerce Commission, it is important 
to arrange for the most convenient location of the operator 
to allow him an unobstructed view of the track and signals, 
to place within easy reach the air brake valve and locomo- 
tive signal device handles, as well as the reverser and power 
controller handles, keeping in mind the importance of mak- 
ing them so free from complication that the operator will 
require the least amount of thought to manipulate any of 
the devices and he free to respond to signals and look out 
for emergencies. 

The arrangement for housing the electrical apparatus and 
its position in the cab must be governed largely by its design, 
but it is important to arrange it so that its operating parts 
are accessible and easy to inspect, and at the same time are 
protected against persons coming in contact with any live 
parts. 

POWER EFFICIENCY 


The power efficiency as affected by the mechanical design 
is governed largely by the type of the traction motors. It 
is apparent that the gearless motor mounted directly on the 
axle allows the design of the maximum efficiency on account 
of its few bearings and its absence of gearing and moving 
parts. The gearless motor which is mounted on a quill and 
driving through springs to the wheels may be considered 
second in its possibilities for high efficiency design, it hav- 
ing additional bearings and a greater number of moving 
parts. The single reduction geared motor with its addi- 
tional bearings and gear losses can be given third place in 
its possibilities for high efficiency design. The single re- 
duction geared motor driving through gears and side rods 
to the wheels may be placed fourth. The gearless motor 
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driving through side rods and jack shaft to the wheels 
should be placed fifth. 


SERVICE TIME FACTOR 


The service time factor is dependent upon the ability 
of the locomotive to operate under all its service conditions 
and without undue strains which requires a liberal design 
of its wearing parts. In addition to this it depends on the 
simplicity of its design and the ease with which its parts 
can be inspected, adjusted, repaired, or replaced. 


COST OF MAINTENANCE OF PERMANENT WAY 


The cost of maintenance of the permanent way is a very 
important item and can be increased or reduced by the design 
of the locomotive. The lowest cost is obtained when the 
locomotive meets its service requirements without undue 
strains, when the rotating parts are balanced, the weights per 
axle are suitable for the structures, a suitable equalizing sys- 
tem is provided to maintain the proper weight distribution, 
and when provision is made to protect against flange wear. 


COST OF MAINTENANCE OF LOCOMOTIVES 


The cost of maintenance of the locomotive is dependent 
upon its safety of operation, its adaptability to service condi- 
tions, its reliability, its convenience of arrangement, and the 
same items that enter into its service time factor. It is also 
governed by the same conditions as affect the maintenance 
of the permanent way. The care with which the material 
is selected, the quality of workmanship, the ease with which 
the parts can be inspected, adjusted, repaired or replaced, 
and the simplicity of the design are the most important fea- 
tures that govern the maintenance cost. 


FIRST COST 


The first cost of a locomotive will depend largely upon 
the design chosen, but its importance, except at the time of 
purchase, becomes of little moment when taking into con- 
sideration the eight foregoing features. With two locomo- 
tives designed for the same service the cost of the difference 
in the efficiency and in the locomotive maintenance alone 
for one year may when capitalized amount to a sum rep- 
resenting a considerable proportion of the first cost of one 
of the locomotives. 

The writer feels that too much importance cannot be given 
to developing to the utmost the mechanical parts of the 
electric locomotive, that are the simplest in design and the 
highest in efficiency. From the present outlook, the locomo- 
tive for high speed passenger service with the gearless motor, 
its armature being mounted directly on the axle, and the 
locomotive for freight and switching service with the single 
reduction geared motor, mounted on and geared to the axle, 
lend themselves best to simple design and low cost of main- 
tenance. 


Acipiry oF LUBRICATING Or_s.—It is necessary for oil to 
be as free from acid as possible, and to determine whether 
it is or not the oil should be placed in a glass vessel and a 
small quantity of copper oxide added. Should there be acid 
present, the oil will change to green or blue; if not, no change 
will take place. Litmus paper can be used for the same test, 
as it turns red when there is the slightest trace of acid.— 
Power. 


CoLoreD GLASS AS AN AID TO THE FIREMAN.—The con- 
dition of individual fires cannot be judged with the naked 
eye. Some sort of colored glass in a frame, hung directly 
where it is to be used, gives the operator a better means of 
judging the thickness of fires, movement of the fuel bed and 
the presence of holes or dirty places, so that he can judge 
the rate of supply of fuel and air to maintain a uniform 
thickness of fires so necessary to give the best furnace con- 
ditions.—Sibley Journal of Engineering. 
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President’s Address and 


TRAVELING ENGINEERS’ CONVENTION 


Reports on Mechanical 


Firing of Locomotives and Smoke _ Elimination 


Engineers’ Association was held at the Hotel Sherman, 

Chicago, October 24 to 27, inclusive, President J. R 
Scott, assistant superintendent of locomotive performance, St. 
Louis & San Francisco, presiding. The secretary reported a 
total membership of 1,056 and the treasurer a cash balance of 
$4,080.75. 


. ‘HE twenty-fourth annual convention of the Traveling 


PRESIDENT’S ADDRESS 


The whole aim of this association is an educational one. 
It brings together trained men from all sections of the coun- 
vy, who by working under a variety of conditions, are in a 
position to exchange ideas, not only on the convention floor, 
while discussing subjects, but in casual conversation during 
intermissions, also in the exhibit room, while viewing the 
modern equipment so extensively brought before us for ex- 
hibition and inspection. The knowledge thus gained is dis- 
seminated by us to others, and 
especially to our enginemen, who 
by constant instructions and train- 
ing become more proficient in 
their work, and render better serv- 
ice to the companies by whom they 
are employed. The exhibits are 
more extensive this year than ever 
before. It is therefore desirable 
that all who can, should avail 
themselves of this splendid oppor- 
tunity for educational advance- 
ment by carefully examining 
them. With the modern power of 
today, we are confronted with 
many problems that did not exist 
with the smaller power of the past, 
and as new appliances are con- 
stantly taking the places of the 
old, it behooves us as traveling 
engineers or representatives of our 
employers in whatever capacity, 
to so familiarize ourselves with all 
things surrounding our work, that 
we may be ever ready and willing 
to direct or assist others, and for 
which a convention of this char- 
acter is most profitable. 

As a direct result of the great European conflict more than 
any other cause, the cost of structural materials, metals, 
and supplies of all kinds necessary for railroad operation, 
also equipment for construction and maintenance work, has 
soared high in price. This together with the increased 
wages of labor, and lack of corresponding returns with which 
to meet the abnormal operating costs has created a burden 
which falls most heavily upon all railroads. In order that 
we may do our part to assist in relieving this unusual strain, 
we as traveling engineers, should zealously guard the ma- 
chinery, fuel and supplies under our charge, that the best 
possible use may be secured from them. Much can be done 
along these lines by educational meetings wherein the im- 
portance of conserving materials and supplies is impressed 
upon the men. More skillful operation of the locomotive on 
the road, and greater conservation of supplies and equipment 
placed on them, together with increased efficiency in the 
handling of trains are matters that will tend to reduce cost 
of operation. Therefore, we should give our attention and 
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special effort to bring locomotive operation to the highest 
possible standard of economy and good service. 

Another matter of unequalled importance is the question 
of the great railroad strike, which was recently threatened by 
the four brotherhoods, representing more than 400,000 train- 
men and enginemen. Such a strike, regardless of the cause, 
would have been a calamity beyond words to express, or 
thoughts to imagine. Although men may differ in opinion 
as to the action taken to avert this strike, none should differ 
in opinion as to the importance of warding it off, or the 
necessity of greater preparedness by national law, to protect 
the one hundred million people of this nation, their trans- 
portation facilities, their properties and industries. 


ADVANTAGES OF MECHANICAL STOKING 


The managements depend largely upon us to supervise the 
fuel expense, representing approximately 25 per cent of trans- 
portation expenses, and see that 
locomotives are in such condition 
and so equipped and handled that 
as nearly as possible the maximum 
rated capacity will be maintained. 

The feeding of fuel into locomo- 
tive fireboxes by mechanical means 
has passed the experimental stage, 
and locomotives are operating at a 
mechanical efficiency of from 85 
to 100 per cent, hauling trains and 
effecting operating economies that 
would not be possible under ordin- 
ary hand firing conditions. The 
application of appliances for firing 
solid fuels mechanically has made 
quite rapid strides since 1912, and 
there are now about 1,900 engines 
fired in this manner. 

The average tractive effort of all 
locomotives in the United States 
has increased in the past ten years 
38.6 per cent; the heavy locomo- 
tives of years ago ranging from 
36,000 lb. to 42,000 lb. have given 
place to those ranging from 54,000 
lb. to 160,000 lb., and the figures 
are increasing yearly. ‘The aver- 
age tons handled per freight train has increased 54.1 per 
cent in ten years. The gross ton-miles handled per locomo- 
tive has increased 11.6 per cent, which shows that we are not 
getting the full benefit of the increase in tractive effort. 
With the introduction of larger power units and resultant 
increased train load, various devices were introduced to se- 
cure the rated maximum capacity of the locomotives, such as 
brick arches, superheaters, etc., but the amount of coal con- 
sumed by a locomotive for a trip remained stationary or 
increased, with the result that those roads using heavy power 
experienced serious difficulty during the summer months in 
retaining experienced firemen in service and securing new 
men of the caliber that it could be expected would later de- 
velop into proper material for promotion to engineers. There- 
fore, if the heavy tonnage trains on the roads in question 
were to be a success and the cost of operation held to a mini- 
mum, the necessity for the “iron fireman” was apparent. 

The following figures covering the four railways using the 
largest number of locomotives with appliances for feeding 
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fuel mechanically, and by which a large proportion of their 
freight traffic is handled, show interesting comparisons of 


average trainloads. (The figures are taken from reports 
made to the Interstate Commerce Commission. ) 


Fiscat YEAR ENDING JuNE 30, 1915, CoMparRED witH FiscaL YEAR 
EnpDING JUNE 30, 1904 


Increased Increased average 


iverage number of 
tractive tons of freight 
power per train load 
(Per cent) (Per cent) 
III ss cnt her's eng oe. 8 gl oie nk a ism Taste +3 78 
NN ME 2c 5! a ssroehecbcn.ctouminin wack eke +0 72 
II aa oc rena nar ia a hat reer nett 30.7 72 
I a ao vcard camer ieee te oe ao 4 
(The locomotive fuel cost per ton mile on « id shows a decrease 


for 1915 as compared with 1904.) 


This study is not intended to show that the method of 
firing the fuel is entirely responsible for the results obtained, 
as many features, such as brick arches, superheaters, im- 
proved design, change in line, and increased activity on part 
of the transportation officers in more closely following the 
proper loading of locomotives, have all had a bearing on the 
matter, and it should be remembered that in all cases of 
application of appliances for mechanical firing the locomo- 
tives were also equipped with the brick arches and super- 
heaters. 

The results that are being obtained from mechanical firing 
of the fuel may be 
summed up about as 
follows: 

Increased Tonnage. 
—It has been reported 
that on some roads the 
trainload has been in- 
creased from 8 to 15 
per cent as compared 
with hand firing, with 
much the same condi- 
tions as to grade and 
time. Such _ increase, 
it will be understood, 
can only be expected 
with large power where 
the advisability of the 
use of the stoker is 
clearly indicated. 

Increased Speed.— 
The experience of most 
roads is that better time is made with the same tonnage on 
the same grade than with the hand fired engine. The fol- 
lowing is quoted from report made by one road: 

“It is a daily occurrence on —— Division for trains hauled 
by stoker fired locomotives to overtake trains hauled by hand 
fired locomotives, and to reduce speed on this account. If 
all the locomotives on the division were equipped with stoker, 
there would at once be a further increase in the speed at 
which trains are put over the road, and this would be more 
noticeable at periods when the traffic is heavy and line con- 
gested, and, therefore, when it is most desirable.” 

Saving in Labor of the Fireman.—With the type of appli- 
ance in most general use, the coal placed in the firebox ranges 
from 85 to 95 per cent of the total fuel fired. Some trouble 
has been experienced due to the back corners of the firebox 
not being iilled properly, resulting in the necessity for some 
hand firing. In this connection, the following comparison 
of tlie amount of manual labor connected with firing, com- 
piled from accurate stop watch records made by competent 
observers, is of interest: 





B. J. 
Traveling 


Feeny, Vice-Pres., 
Engineers’ Association 


Avg. Average Average manual Per 

tons period labor supplying cent 

How No. Type in on duty coal to firebox (B) 
fired trips engine train (A) (B) to (A) 
eo ere 15 Mikado 2,868 llhr. 3min. 2 hr. 22 min. 21.5 
Stoker ....... 22 Mikado 3,364 12hr.34 min. Ohr. 30 min. 21sec. 4.5 
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Elimination of Necessity for Second Fireman.—The man- 
ual labor of supplying fuel to the firebox has been so largely 
reduced as to settle this question permanently, and on some 
roads where assistant firemen were provided for certain parts 
of the runs during the warm months, it is no longer neces- 
sary. ‘There has been no necessity for shoveling coal ahead 
by laborers at intermediate points where it had been neces- 
sary during the warm months with hand firing. 

Shaking Grates—-When the appliances and fire are prop- 
erly handled, it has been the experience of some roads that 
grate shaking between 
terminals is not neces- 
sary. While in some 
localities the character 
of the coal is such that 
some shaking is re- 
quired, with the thin- 
ner fire carried as com- 
pared with hand firing, 
less of it is indulged 
in. The thinner fire 
also results in saving 
time in cleaning fires. 

Firemen Follow En- 
gines More Regularly. 
—QOn account of the 
reduced physical labor 
connected with their 
duties, firemen are in- 
clined to follow their 
engines resulting in re- 
duction of extra lists, raising standard of new men em- 
ployed and providing opportunity for better training, so 
that the firemen will eventually become better engineers. 

Reduced Number of Engine Failures.—Fewer failures are 
the rule, due principally to ability to largely overcome de- 
fects, such as leaky superheater units, firebox sheets, flues, 
cylinder packing, valves, etc., which often make it necessary 
for hand fired locomotives to set off trains. (And likewise 
this same feature will often cause an increase in fuel con- 
sumption, on account 
of the likelihood of 
the engine being des- 
patched with such de- 
fects as would most 
likely be remedied on 
the hand fired engine. ) 

Length of Run In- 
creased.—It has_ been 
found on some roads 
that locomotives could 
be operated successful- 
ly and_ continuously 
over two divisions, 
when this was found 
impossible under hand 
firing conditions. 
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Smoke Emissions.— 
On the line ol road W. L. Robinson, Vice-Pres., 
with engine uS1N§_ Traveling Engineers’ Association 
steam it has been 


found that the density of the smoke can be kept uniform by 
very careful manipulation. In some restricted smoke dis- 
tricts where more or less switching of the train is necessary, 
it has been found that in starting with a train after the fire 
has been built up, the smoke emission cannot’ be controlled 
as well as under hand fired conditions where run-of-mine 
or lump coal is used. 

Fuel.—Grades of coal, such as nut pea and slack or screen- 
ings can be utilized Successfully. As to the relative value 
of four grades of coal found on one road, the accompanying 
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table and analyses covering five round trips with each grade 
made under the same conditions will be of interest. 

Attention is called to fact that except when haul is small, 
the use of low volatile screenings is prohibitive, due to their 
slower burning properties and resultant loss on account of 
being drawn through the flues and out of the stack when the 
locomotive is being worked to capacity. It has not been found 
possible to maintain maximum steam pressure with the slack 
coal hand fired. 

The broadening of the market for fine coal brought about 
by the increase in num- 
ber of mechanically 
fired stationary and 
locomotive boilers, has 
greatly narrowed the 
margin of difference in 
price of fuel used on 
hand and mechanically 
fired locomotives, it 
having been necessary 
in some instances for 
crushers to be installed 
in order that coal of 
proper size for use 
with some types of ap- 
pliances might be pro- 
vided. 

Consumption of Fuel. 
—Burning either the 
same grades of fuel on 
both, or run-of-mine or 
lump on hand fired and screenings on mechanically fired 
locomotives, the consumption on a pounds unit basis is 
higher with the latter. It has been found, however, that 
locomotives can be operated with fine coal, such as it would 
not be possible to hand fire and allow the working of engine 
to be anywhere near the maximum. 

Steam Pressure.—In this connection, a railroad officer, fol- 
lowing up locomotive operation on a large road, declares: 

‘The maintenance of the maximum rate of steam produc- 
tion, utilizing full 
boiler capacity over 
extended periods at 
points where the maxi- 
mum effort of the loco- 
motive is required, has 
been a most potent fac- 
tor in the improvement 
in the handling of 
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trains.” 
Powdered Fuel on 
Locomotives. — The 


latest development for 
putting fuel into loco- 
motive fireboxes, and 
which has been worked 
cut to a practical basis 
within the past two 
years, is that of burn- 
ing powdered fuel, a 
number of locomotives 
equipped for the purpose now being in operation and in 
the process of being equipped. As to the results that have 
been obtained in locomotive service, the following are the 
conclusions of the standing committee on Powdered Fuel of 
the International Railway Fuel Association, presented before 
the annual convention at Chicago, May 15, 1916: 

‘Summing up the results that are being obtained in loco- 
motive service, these may be stated as: 

‘Smokeless, sparkless and cinderless operation. 
“Maintenance of maximum boiler pressure with a uniform 
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average variation of 3 lb. without loss through the pops. 
‘An increase of from 714 to 15 per cent in boiler efficiency 
as compared with burning lump coal on grates. 








RELATIVE VALUE OF COALS FoR STOKER FIRING 


Soft 
Gas or low volatile 
en ene, 
Nut- Run- Screen- 


pea-slack Slack mine _ ings 

Sib. cont si.s0 3.88 4.23 4.32 5.17 

| Relative lb. coal 100.00 109.00 111.19 132.98 
Note: Nut-pea-slack—Coal passing through 1%-in. bar screen. 
Slack—Coal passing through %-in. bar screen. 


Basis per horse power hour. 


CHEMICAL ANALYSES OF COALS 


Class of coal Gas Soft or low volatile 
en nll 





=, 
Run-of-mine Screenings 


Nut-pea-slack — Slack 
i Somerset-Meyersdale. 


Fairmont Fairmont 


Grade of coal 
District mined 


MIE ec c ces gonna wander 1.23 1.57 Ry 81 
re 36.47 35.74 18.17 17.52 
PION COTUON 656 caescicccasee Saeee 52.78 69.07 70.06 
TM ea rik Cts eG aca aie ate eae 8.36 9.91 12.01 11.61 
BEE ads Gane bon Rees wees sae 100.00 100.00 100.00 100.00 
Oe eee 2.59 3.30 3.33 2.31 
B. 2. WU. Goslewlated). ......<2: 13,100 12,900 13,800 13,870 
B. T. U. (by calorimeter)... .13,910 13,790 13,880 13,970 


“Saving of from 14 to 30 per cent in fuel of equivalent 
heat value fired. 

“Enlarged exhaust nozzle area resulting in greater draw- 
bar pull and smoother working of the locomotive. 

“Elimination of ash 
pit delays, facilities 
and expense and reduc- 
tion in time required 
for and ease in firing 
up. 

‘Maintenance of a 
relatively high degree 
of superheated steam. 

“No accumulation of 
cinders, soot or ashes 
in superheater or boiler 
flues, smokebox or on 
superheater elements. 

“No punishment of 
or overheating of fire- 
box, new or old sheets, 
seams, rivets, patch- 
bolts, stays or flue 
beads. 

“Elimination of ar- 
duous manual labor for building, cleaning and dumping 
fires and for firing. 

‘Avoids expense and annoyance for providing various sizes 
and kinds of fuels. 

“Eliminates the necessity of front end and ash-pan inspec- 
tion and for special fuels, firing tools and appliances for 
building fires and for stoking and cleaning fires. 

“Equal provision with engineer for fireman to observe sig- 
nals and track, thus reducing liability of accident. 

“Your committee is of the opinion that the effectiveness 
and utility of fuel in pulverized form has been demonstrated 
from the past years’ development and that the progress in the 
use of this method of stoking and burning bituminous and 
anthracite coals and lignites for generating power, heat and 
light on railways, will be quite marked from now on.” 

Conclusions.—-The capacity of the power unit is largely 
dependent upon that of the boiler. With the increase in size 
ci the locomotive, in the case of many new types the boiler 
has had to be enlarged to the extent of overreaching the limi- 
tations of hand firing, clearly indicating the necessity of 
introducing the fuel into the firebox by mechanical means. 
In fact, locomotives have within late years been constructed, 
the building of which would probably not have been. at- 
tempted had not the practicability of this means of handling 
the fuel been established. There is little doubt that many 
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locomotives are in service the maximum capacity of which is 
not being obtained due to the limitations in connection with 
the ordinary methods of manual firing on grates. 

The report was signed by: W. L. Robinson (B. & O.), 
chairman; E. Hartenstein (C. & A.); J. H. De Salis (N. Y. 
C.); M. J. McAndrew (M. C.) and E. A. Averill (Locomo- 
tive Feed Water Heater Company). 


DISCUSSION 


J. H. DeSallis, (N. Y. C.): On the Pennsylvania di- 
vision of the New York Central there are 15 Mallet and one 
Consolidation locomotives equipped with stokers and super- 
heaters. On the Mallet locomotives the nozzle has been in- 
creased from 6 in. to 7 in. in diameter. A low volatile slack 
coal is used in place of the run-of-mine which was used on 
the hand fired engines. However, there has been an increase 
in fuel consumption. ‘The application of the stoker has 
entirely eliminated the requirement of a second fireman and 
the manual labor has been reduced to practically nothing, 
enabling the fireman to watch for signals. The grates are 
only shaken once over the 100-mile division and then not 
much. There has been some trouble experienced with foreign 
matter in the coal clogging the screw conveyor. The trouble 
with clinkers, which is found in hand fired engines, has been 
eliminated. ‘The engine crews follow the engines more 
closely; they are in as- 
signed service, and take 
more interest in the 
locomotive. Many fire- 
men prefer these en- 
gines to local passen- 
ger runs. The smoke 
conditions have been 
materially improved 
and the steam pressure 
can be maintained bet- 
ter than on the hand 
fired engines. The train 
tonnage has been in- 
creased from 3,600 to 
3,900 tons by the use 
of the stoker engines. 
Special men are as- 
signed to care for these W. O. Thompson, Secretary, 
engines at the ter- Traveling Engineers’ Association 
minals. 

F. P. Roesch, (E. P’ & S. W.): On the El Paso & South 
Western there is a long pull of 117 miles with one per cent 
grade and another one per cent grade of 38 miles. In hot 
weather it has been found necessary to reduce the tonnage on 
the hand fired engines, but the stoker engines are loaded to 
full capacity. While more coal is used by the stoker engines 
it costs only $2.10 per ton as compared with $4.65 paid for 
the coal used on the hand fired engines. It is now planned 
to put the stokers on some passenger engines which are called 
upon to handle 14 steel cars over the long one per cent haul. 

J. Keller, (L. V.): A stoker fired engine should be 
handled with as much care as the hand fired engine, as by 
forcing it unnecessarily hard there will be a waste of fuel. 
The coal should be fed in small quantities and should be 
controlled by regulating the speed of the apparatus. There 
is a need of a stoker for burning low volatile coal such as 
anthracite. 

H. F. Henson, (N. & W.): It is quite necessary to care- 
fully educate the firemen in the handling of the stoker and 
it requires intelligence to get the most out of an engine so 
fired. The stoker engines will handle more tonnage and get 
over the road more quickly than the hand fired engine and 
for that reason they are favorites with the transportation 
department. 

W. W. Shelton, (C. & O.): Special men are assigned to 
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take care of the stoker engines. The cost for maintenance, 
including labor and lubrication, is 50 to 60 cents per 100 
miles. With wet coal occasioned by heavy rains steam fail- 
ures are liable to result. More trouble is experienced with 
clinkers than on hand fired engines with slack coal. The 
nozzles of the stoker engines have been increased from 6%4 
in. to 6% in. in diameter. 

A. W. Willsie, (C. B. & Q.): The stoker engines on the 
Burlington use screenings passing through 2 in. round hole 
screens. It has been found that coal prepared on a round 
screen will be distributed better by the stoker than when it 
is prepared through the shaker bars. The stoker engine must 
be handled with care and the fire watched to see that proper 
distribution is being obtained. 

Other speakers stated that after the men had once fired 
a stoker engine they would handle a hand fired engine more 
intelligently. Mr. Robinson in closing the discussion stated 
that from a six months’ observation of Mikado engines on 
the same division it was found that the coal consumption per 
ton-mile varied as follows: Hand fired—100 per cent; 
stoker fired (assigned service)—110.8 per cent, and stoker 
fired (pooled service)—114.8 per cent. 


ADDRESS BY MR. McMANAMY 


Frank McManamy, chief inspector locomotive boilers, In- 
terstate Commerce Commission, addressed the convention 
during the Wednesday morning session. He spoke chiefly on 
the locomotive inspection rules, calling attention to the fact 
that the railroad company was held responsible for the gen- 
eral design, construction and maintenance of the locomotive 
and tender. The daily inspection reports serve to protect the 
mechanical offices in charge of the equipment, especially 
where engines are ordered out before proper repairs have 
been made. The purpose of the law is to do what the motto 
of this association states, namely, ‘To improve the locomo- 
tive engine service of American railroads.” The safe opera- 
tion of the railways depends upon two things—good loco- 
motives and competent men to operate them. 


SMOKE ELIMINATION 

The chairman of this committee recently read a book on 
the Steam Engine, the fifth edition of which was printed in 
1836, in which the author stated that one of the chief bar- 
riers to cheap transportation was the enactment of a law 
by the English Parliament, forbidding the use of bituminous 
coal on locomotives because of the smoke nuisance. More 
real progress in smoke abatement has been made in this coun- 
try within the last five years than had been made in 50 years 
previous to this period. This great and permanent advance- 
ment was obtained through the executive heads of the rail- 
roads taking hold of the question. To some extent this was 
forced on them by legislative action, which in many cases 
was unreasonable. The willingness of the city authorities 
to be fair with the railroads has resulted in the managements 
of the. roads spending large amounts of money on experi- 
ments, education of the men and supervision. 

The smoke problem is a question of perfect combustion. 
The nearer we come to it the nearer we are to smokeless 
operation, but when the varying conditions under which a 
locomotive is operated are considered it is not an easy matter. 
At times it is necessary to burn as high as 150 Ib. of coal 
per square foot of grate surface per hour, a condition that 
few combustion engineers ever consider in advocating smoke- 
less operation. We will admit these are extreme conditions 
and the facts are that the complaints of smoke violations come 
more frequently from more favorable conditions where the 
violation could have been avoided with proper care by the 
engine crews. Of course there are cases where the engine 
crews are not responsible. One of these is where the power 
is in poor condition, but the great majority of these cases 
were caused by carelessness of the engine crews. The men 
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are educated to regulate the fire so that only the minimum 
amount of smoke will be made and the great majority never 
give cause for complaint. But we find certain men in all 
walks of life who do just enough to get by. These are the 
men that one has to contend with in handling the smoke 
problem. This same class is responsible for the railroads of 
Chicago spending $65,000 a year for supervision and pro- 
portionate amounts in other cities. 

There is no question but that seniority as conducted today, 
encourages this class of men and is an injustice to the man 
who takes a pride in educating himself and doing things the 
best he knows how. On the other hand those of us who are 
old enough to have worked under conditions existing before 
seniority became general, still believe it to be a lesser evil 
than favoritism. ‘The main objection to seniority is that it 
has no incentive for a man to do things as they should be 
done. One thing that could be done without affecting senior 
rights would be to make a record of the men at stated periods. 
This would be along the lines followed some years ago on 
many roads when each engineer received an individual per- 
formance sheet monthly, showing the number of miles made 
by his engine, the cost for fuel, oil and repairs, the engineers’ 
and firemen’s wages, wipers’ wages, average cost per hun- 
dred tons per mile and all details pertaining to the opera- 
tion and maintenance of their engine. It would in our 
opinion result in saving the present cost of supervision 
needed to keep smoke elimination within the limits which 
are required. 

Human element enters largely into the matter of smoke 
prevention, regardless of any and all known mechanical 
devices. The stoker fired engine when handled intelligently 
is practically smokeless as well as being a fuel saver when 
size of engine and tonnage rating is considered. Perhaps the 
nearest approach to smoke elimination in the operation of 
locomotives will come with the use of powdered coal, now 
being experimented with on several railroads. The use of 
powdered coal will afford a more perfect combustion of the 
fuel than is otherwise possible, which will of course be a 
great advantage, but in spite of that fact there will ever be 
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black smoke and 30 seconds for dark gray is recorded. No 
smoke prevention devices are used except the brick arch. The 
placing of the smoke consumers on an engine admits that it 
is impossible to have smokeless firing. The stoker engines 
give the greatest trouble. 

E. F. Boyle, (Sunset Central): At the bottom of the work 
reports the question is asked as to whether the engine steams 
poorly or if it smokes. In case they do they are examined 
carefully and if they are found in a satisfactory condition the 
engine crews are called upon to explain. Oil burning loco- 
motives can smoke as badly as any coal burner and they must 
be carefully watched. 

W. H. Corbett, (M. C.): In case of a second violation the 
offender is given a suspended sentence of 5 days which is 
held over him for a year. At the end of that time if he has an 
otherwise clean record it is removed. The brick arch and the 
steam jet smoke consumer used in the vicinity of Chicago 
give excellent results. 

C. W. Corning, (C. & N. W.): When firing up a cold 
engine, by placing the coal on the grates and covering it with 
kindling such as edgings from the mill and igniting it with 
waste saturated with coal oil a fire can be started with but 
very little smoke. The fire up man can also handle more 
engines in this way than he could otherwise. The engines 
must be maintained in good condition to insure smokeless 
operation. 

| Note.—The report of the remainder of the convention 
proceedings will be published in the December issue.— 
Editor. | 


POWDERED COAL IN ENGINE SERVICE* 


BY C. W. CORNING 
Chief Service Inspector, Chicago & North Western 


Powdered coal has been used successfully and rather 
extensively for mzeny years in cement and metallurgical 
furnaces, but its use for making steam has been limited, 
due, perhaps, to the lack of practical development. 
A cubic inch of solid coal exposes only 6 sq. in. for absorp- 
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Chicago & North Western Pulverized Fuel Burning Locomotive 


a need of the faithful and intelligent co-operation of the 
engine crews. ‘This latter factor really represents the most 
difficult feature of the whole problem. 

The report was signed by Martin Whelan, chairman. 


DISCUSSION 


W. L. Robinson, (B. & O.): It is not necessary to dis- 
cipline the men for bad smoke performance. Records should 
be kept of each offence and explanations called for. Let the 
men know frequently where they stand and if impossible to 
get a good performance they should be transferred to other 
districts. Close supervision is necessary. In Washington, 
D. C., every smoke emission lasting more than 10 seconds for 


tion and liberation of heat; a cubic inch of powdered coal ex- 
poses from 20 to 25 sq. ft., which enables a more uniform gas 
production from the volatile matter in the coal, and a more 
prompt and perfect intermingling of the gas and air, thereby 
improving combustion and reducing smoke. 

In July, 1915, the Chicago & North Western equipped 
one of its Atlantic type passenger locomotives for burning 
pulverized coal. This engine was placed in service August 
8, 1915, and was given severe tests in heavy through and 
suburban passenger service as well as on transfer runs, and 
has never failed to produce the desired results. The physical 





*Presented at the recent convention of the Smoke Prevention Association, 
held in St. Louis. 














characteristics of this locomotive are shown in the table: 


ee a 180.000 Ib 

Weight on driving wheels.................. is 96,C00 Ib. 
eed oh 6 alae a 5-5 <p6 bie aude .0 9. ‘ 1,850 Ib. 

Cylinders, diameter and stroke.................. 20 in, by 26 in. 
Driving wheels, diameter............0..ccce00 81 in. 
I aos no. 5 0.5.0, 0! csoncas ws bees one “ 108% in. by 65% in. 
mirenex fheating surface ............ccccccsecce 170.7 sq. ft 

Total heating surface 2,770.7 sq. ft. 


III DENNEMIOS | 5 <:5.0.c ees csc cecceveeeeses : 428 sq. ft 
Steam pressure 5 il 


The equipment installed in this engine was obtained from 
the Locomotive Pulverized Fuel Company, New York, and 
was the second installation of its kind in this country. On 
this locomotive, however, the feeding mechanism and fan 
blowers are operated or are driven by electric motors which 
receive their electrical energy from a Curtis turbo-generator 
located on the front of the engine, which it should be remem- 
bered is only a temporary expedient. Since this installation 
a variable speed steam turbine has been developed for driv- 
ing this feeding mechanism which is more simple in operation 
and less complicated in construction and more economical. 

The powdered coal is contained in an enclosed tank on the 
tender. In the bottom of this tank there are three screw 
conveyors, which bring the fuel to the feeders where it com- 
mingles with the air from the fan and is blown through the 
flexible conduits into the nozzles and from there to the three 
burners which enter the firebox. just under the mud-ring. 

















Locking Into the Cab of the North Western Locomotive 


From the flexible conduits the coal and air mixture passes 
the mixing chambers to the burners where additional air is 
automatically admitted by induction according to the amount 
of fuel being used, before it reaches the burner outlets. The 
dampers in the mixing chambers are under the direct control 
of the fireman and are used to adjust the volume and velocity 
of the induced air supplied at this point when the engine is 
using steam, and to shut off the air supply when standing or 
drifting. The speed of the screw conveyors in the tank also 
is controlled by the fireman, all the controlling apparatus 
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being conveniently located so that it is very seldom necessary 
for the fireman to get off the seat, where he can keep a con- 


stant lookout for signals. 


From the burner outlets the fuel and air passes into the 
gasifying chamber, which is formed by a primary arch 
located just over the outlet of the burners, and from there into 
the combustion chamber. The products of combustion pass 
forward and up and along the bottom of the brick arch, 
thence over the top and along the crown sheet into the tubes. 
This brick arch, however, is the standard locomotive brick 
arch set close against the flue sheet and extending one brick 

















Front End of the Tender of the North Western Locomotive 


higher than those used in the same type of engine hand fired. 
This increases the flame travel and the evaporation efficiency 
of the back head of the firebox. 

It was expected that some difficulty would be experienced 
in the life of the brick work as well as from a firebox with 
half side sheets, but due to the action of the flames, which 
have a rolling rather than a blast action, no trouble has been 
sxperienced, in fact, it has been conceded by the boiler- 
makers that the firebox is in better condition than it would 
have been if placed in hand-fired service, because of the even 
temperature maintained and no cooling effects from opening 
the fire door. 

The use of this apparatus has increased the capacity 
under which this boiler may be operated to the extent of 
three 4-in. safety valves which are required to properly 
relieve the boiler, where three 3-in. safety valves is the 
standard for this type of engine under hand-fired conditions. 
It is possible, also, to increase the size of the nozzle, thereby 
reducing back pressure and wear and tear on machinery, and 
making it a smarter engine. 

A most important factor is to have the coal properly pre- 
pared. The best results cannot be obtained unless the 


pulverized coal contains not to exceed one per cent of 
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moisture, and is milled so that 85 per cent of the total will 
pass through a 200-mesh screen, and 95 per cent. of the 
total through a 100-mesh screen. 

The control of the fire is such that while standing at 
stations it can be extinguished entirely to prevent waste of 
steam through the pops. On several occasions where it was 
necessary to wait from 15 to 45 minutes in terminal stations 
before leaving time the fire was always extinguished, and 
then relighted from 3 to 5 minutes before conductor gave 
signal to start. 

The firing up of this locomotive is very simple. In firing up 
the locomotive in the roundhouse all that is necessary is to 
apply about a pound of lighted waste which has been 




















Looking Toward the Back of the Firebox, Showing the Primary 
Arch and the Burners 


saturated with fuel oil to the outlet of one of the burners, then 
start the feeding mechanism and the coal will ignite. A 
blower must be used at all times when fire is burning and 
throttle is closed in order to induce the combustible mixture 
into the furnace. The emission of smoke is practically 
negligible. In firing up an engine which is cold, and round- 
house steam is being used for the stack blower as well as to 
drive the turbine, the smoke reading has read one-half of one 
per cent according to the Ringelmann chart for from 5 to 10 
minutes. As the brick work in the firebox becomes heated 
this gradually disappears. When engine is being worked 
on the road pulling a train the operation is absolutely 
smokeless. ‘There are no sparks nor cinders emitted from 
the stack at any time. 

A very noticeable feature in the initial firing up process 
of this engine is not alone the ease with which this can be 
accomplished, but also the small amount of coal consumed 
and the rapidity with which the steam can be raised from cold 
water, which is from 50 to 60 minutes. Several tests show 
that 750 lb. of coal is the average amount used to obtain full 
beiler pressure as against 1,700 lb. of coal as used on a 
hand-fired engine of the same class. However, it must be 
remembered, in comparison, that the hand-fired engine has a 
fuel bed still on the grates which possesses considerable heat 
energy. On the other hand, the pulverized coal engine has 
much more brick work in which a large amount of heat will 
be stored during the firing-up process. 

Perhaps this feature of firing-up, especially to railroad 
men who have to do with the firing-up of locomotives and 
getting them out on their various schedules, will be most 
interesting. It is possible to fire-up this type of locomotive, 
raising the boiler pressure to the maximum, then shutting 
‘he fire off by stopping the supply of fuel, and then allowing 
the engine to stand for several hours without any further 
attention. All that is necessary is to relight the fire about 5 
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minutes before engine is due to back out of the house, 
providing boiler pressure has not fallen below 60 lb. In 
fact, on several occasions the engine has stood 8 hours in 
the roundhouse and fired up again with its own steam. 

Among the many benefits enumerated, the elimination of 
the ash pit appeals to the smoke inspector very strongly, 
there being no necessity for cleaning fires, as the only non- 
combustible residue to be disposed of is the slag which is of 
a glassy nature and composed principally of silica, iron and 
aluminum, this being of a brittle, self-dumping and easily 
removable nature when solidified. ‘The amount of slag as 
compared with the ash from the hand-fired engine is 4 per 
cent in the former and 15 per cent in the latter. 

Characteristics of Fuel for Powdering.—It has generally 
been thought that for the burning of solid fuels in powdered 
form in suspension, a bituminous coal of less than 30 per 
cent volatile matter could not be used with satisfactory 
results. As the object is to convert the powdered fuel into 
a gaseous state as early during the process of combustion 
as practicable, this characteristic as regards the desired pro- 
portion of volatile matter, while desirable, has not been found 
to be essential. Satisfactory results are now being obtained 
in locomotive practice from semi-bituminous coals analyzing 
as low as 21 per cent volatile and having 15 per cent ash 
and moisture, and with mixtures of 40 per cent anthracite 
having 7 per cent volatile, and of 60 per cent bituminous 
having 24 per cent volatile, making an average of about 17 
per cent volatile. 

With pulverized coal it is entirely practicable with in- 
ferior grades of bituminous and sub-bituminous coals, such 
as mine refuse and sweepings, run of mine screenings, slaked 











Looking Forward in the Firebox of the Pulverized Fuel Locomotive 


coal and lignite, to operate with the results previously de- 
scribed. During the past year the fuels described in the 
following table have been successfully used while engine was 
performing regular service: 


Unwashed Screenings 
A 


— 


North 
Kentucky Dakota 


Contents Illinois Bituminous Bituminous  Lignite 
Moisture (per cent)....... rom 3.18 to 15.36 1.9 to 2.8 1.8 
Volatile (per cent)........ Average 34.0 30.0 47.25 
Fixed Carbon (per cent)... Average 47.0 54.0 40.91 
Ash (per Cent) ..scscceeos Average 10.0 8.0 9.32 
Sulphur (per cent)........ Average 1.70 0.79 0.79 
Te  Massicstachesoseswes From 10,720 to 12,409 13,964 10,960 
Fineness (per cent)....... 

Through 100-Mesh......... From 9v.7 to 99.69 93.0% 98. 
Through 200-Mesh........ From 71.45 to 97.06 83.0% 95.9 


During the period of experimentation, the most interesting 
feature was the tests that were made in April of this year, 
between Chicago and Milwaukee, a distance of 85 miles, 
comparing the pulverized coal engine burning pulverized 
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mine run Kentucky screenings, and another engine of the 
same type, hand fired, burning Kentucky lump coal. Both 
engines were equipped with superheaters, and a dynamometer 
car was used in all the tests. The following table gives the 
average results of these tests: 


Locomotive number 128 127 


ee ee ee 





No cds wacinnicea asda sane sants Pulverized fuel Hand 
LS ee eee Ky. screenings Ky. lump 
MMO TIME CHOUIB) asia ccc cicsisesicecccess 4.0276 4.0958 
REMMI TUMO CROUTE) 2c ccccccccsccsccccsces 3.8687 3.9688 
eae Fa wats >see deca ceedcas 291 278 
Number of cars 5.8 5:5 
en tie aera ccc acid a Guard Ose 0-8 170.79 170.75 
Average drawbar pull (pounds)............. 2,711 2,527 

BOOP OMIIIOE BET ROUE 6 6.0.5 o.cscc ccc coe scceciese 319.5 290.3 
ieee NOE COONED, TUNING. <0 .6c0cccccccecs 3.815 3.783 
Water used (gallons), running.............. 8,381 7,350 
OOr POF De. DE. CHOUNAS).cccesccccccccess 6.17 6.57 
Water per bp. hr. (pounds)..........0000% 56.48 54.14 
Water evaporated per Ib. coal (pounds)...... 9.15 8.09 
Coal used for firing upf (tons)............. 1.569 2.775 
I OOO GE TEODOR ccc cccccacccecececss 5.384 6.558 





{This item includes, in addition to firing up, the amount of coal used in 
taking the engine to and from the train and the amount used by the en- 
gines during the “dead” time. 


From observations taken the gas analyses showed 13 per 
cent CO, when the coal was fired at the relatively low rate 
of about 3,000 lb. per hour, and is increased to 16 per cent 
CO, as the rate of combustion increases. At the same time 
the smoke box temperatures averaged 450 deg. F. 

In conclusion, the results that are be‘ng obtained from this 
locomot.ve in service may be summirized as follows: 

First—Smokeless, sparkless and cinderless operation. 

Second—Saving of from 15 per cent to 30 per cent in fuel 
of equivalent heat value fired. 

Third—The elimination of ash pits, their delays and 
expense, and the arduous labor of dumping, cleaning and 
building new fires. 

Fourth—Enlarged exhaust nozzle resulting in smoother 
working engine, and increasing the efficiency of the boiler. 

Fifth—Ability to maintain maximum boiler pressure under 
all working conditions. 

Sixth—No special fuel required for firing up, thereby 
eliminating the enormous pile of wood or coke necessary for 
ordinary methods. 

Seventh—The ability to make use of inferior grades of 
coal which cannot be utilized to good advantage otherwise. 

Eighth—The firing of the boiler is entirely automatic. No 
fuel whatever is supplied to the furnace by hand shoveling. 
Less physical requirements in firing, as the fireman is 
relieved from manual exertion. To use the railroad colloquial 
of the day, it is not necessary to “choke the No. 6, throw in a 
slug, get up on the seat box and ride the fire out” while the 
Smoke Inspector is holding the stop watch and wondering 
whether or not the smoke will ever clear up. 


THE Power oF A Horse Less THAN A HORSEPOWER.—- 
The power exerted by a horse when plowing and traveling 
1.8 mile per hr. and pulling about 150 lb. amounts to 
0.72 of the so-called mechanical horsepower. Dynamometer 
tests have shown as high as 200-lb. pull at the rate of 1.8 
miles per hr. This amounts to 0.96 hp. It is therefore 
evident that when Watt determined the mechanical equiva- 
lent of a horsepower he selected a better-than-average horse. 
—Power. 


THe Proper Toot For TRUING GRINDING WHEELS.— 
The diamond tool is the most efficient means for truing the 
face of grinding wheels for precision work so far discovered. 
The reasons are: Diamonds or bortz are harder than the 
wheel to be trued; they are obtainable in sufficient quantities 
to meet the demand; they provide a means of making the 
wheel a true cylinder and at the same time provide any 
kind of wheel service desired; they lend themselves to a 
reasonably easy setting and are conveniently applied to the 
work, and the waste of the wheel is negligible-—Grits and 


Grinds. 
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TRIANGLE FOR USE IN TRACING 


BY HUGH G. BOUTELL 


The accompaning sketch shows a triangle which was de- 
veloped by the writer and has proved particularly useful in 
tracing work where speed is essential. It is made up of two 
45-deg. triangles, one enough larger than the other so that 
it projects about 1% in. on all three sides. The two triangles 
are held together with Le Page’s glue. 

In tracing, considerable care is required to slide an ordi- 


























Convenient Triangle for Use in Tracing 


nary triangle up to a freshly inked line without touching the 
wet ink. In the double triangle, the %-in. projection of the 
upper part obviates the danger of blotting the tracing. It 
also allows greater lateral freedom of the ruling pen and 
makes possible better matching up of straight lines and 
curves. 


RAILROAD Coat ConsumMption.—The railroads of the 
United States used 128,200,000 net tons of coal in 1915. 
This amounts to about 24 per cent of the total output. The 
bituminous mines furnished 122,000,000 tons, which is 28 
per cent of their production, and the Pennsylvania hard coal 
regions supplied 6,200,000 tons, approximately 7 per cent 
of the total production. 


SizE oF STEAM PIPES FOR RECIPROCATING ENGINES.— 
Size of steam pipes for reciprocating engines operating at 
full stroke may be determined by comparing the diameter 
of the cylinder squared and multiplied by the piston speed 
per minute with the diameter, assumed, for the steam pipe 
squared and multiplied by the desired steam velocity. Ex- 
ample: The pipe size for a 20-in. cylinder and the piston 
operating at 600 ft. per min. is between 6 and 6.5 for a steam 
velocity of 6,000 ft. per min., since 20 & 20 = 400 600 
= 240,000, while for comparison 6 K 6 == 36 X 6,000 
= 216,000 and 6.5 & 6.5 = 42.25 & 6,000 = 253,500. 
The 6-in. pipe would require a steam velocity of 240,000 ~ 
36 = 6,666 ft. per min., while in the 6.5-in. pipe the steam 
velocity would be only 240,000 ~ 42.25 = 3,857 ft. per min. 
—Powerx. 














THOUGHTS SUGGESTED BY INDIAN- 
APOLIS CONVENTION 


The following thoughts were not necessarily expressed on 
the floor of the convention, but were suggested by some one 
or more of its varied activities. Editorial comments of special 
interest in this connection will be found on pages 549 and 550 
under the following heads: “Higher Officers, Attention’’!; 
‘Uniform Interpretation of Interchange Rules”; “Loss and 
Damage to Freight’; and “Car Department Apprentice 
Problem.” 


It was my first experience in attending 
a convention of the Chief Interchange 
Car Inspectors’ and Car Foremen’s As- 
sociation. Naturally the question fore- 
most in my mind was as to how it would compare with simi- 
lar meetings of the other railway mechanical associations. 
How would its members check up individually and collec- 
tively with those, say, of the General Foremen’s or the Mas- 
ter Blacksmiths’ Associations? How would they express 
themselves in the discussion of complicated questions? With 
what degree of executive and business ability would the pro- 
ceedings be carried on? 

Briefly, the gathering was large, the attendance good and 
consistent at the two sessions each day; the members, clean- 
cut in appearance and good at expressing themselves on their 
feet; the meeting notable because of the comparatively large 
number of the younger men in attendance—on the whole one 
could not but be favorably impressed with the appearance 


of these men and the manner in which they conducted them- 
selves. 


What Manner 
of Men 
Are They? 





Car inspectors and car foremen! Officers in the mechanical 
and operating departments have sometimes elbowed them 
aside as if they were not worthy of or capable of the bigger 
things in the mechanical department. Times have changed. 
With the more severe and exacting conditions it has become 
apparent that just as high and possibly a higher degree of 
executive and technical ability is required to solve car de- 
partment problems and handle the labor question as in the 
locomotive and operating departments. Indeed, in the strug- 
gle to hold down the operating ratio in the face of higher 
labor and material costs, increased taxes and greater expense 
entailed by state and federal regulation, it is quite probable 
that greater possibilities for increased efficiency lie in this 
field than in the other departments. 

Sizing up roughly the men in attendance at this conven- 
tion and comparing them with the personnel of the other as- 
sociations it would appear that the men are available for this 
great task provided they are given proper encouragement— 
and the word “encouragement” is used in a large sense. 
Their suggestions and recommendations should be given a 
respectful hearing, and the fact that they are on the firing 
line and, if capable, are thoroughly familiar with the detail 
problems, should give weight to their recommendations. The 
higher officers, or the interests they represent, will be liable 
to pay dearly for carelessness or indifference to the opinions 
and suggestions of these men, and by the same token the car 
department officers and foremen should be firm and insistent 


in following up such recommendations as they may make, 
once they are sure they are in the right. 


Heretofore the association has confined 


Bi ; % - 
— its work to the consideration of the 
Possibilities ri 
Ahead interchange rules. Because of the proba- 


bility of fewer changes in the rules in 
each succeeding year, the executive committee of the associa- 
tion decided last February to widen its activities and give 
more and more attention to car department problems other 
than those concerned strictly with the interchange rules. A 
study of the convention proceedings will show with what 
great success the new venture met, in spite of the limited 
amount of time available for getting it started. A most im- 
portant factor in this success was the prize competition on 
car department apprenticeship. ~The association is under 
obligations to the donor of the prizes for following it up with 
a similar offer for the 1917 convention. Now that the ice is 
broken and the association has grown to a larger size, it is to 
be hoped that a greater number will take part in the second 
competition. And this is said with no reflection on the 
number which took part in the first one. It was splendid 
for a starter. The prizes are well worth striving for; the 
financial return, however, is only a small part of the reward 
to those who take part. The prestige that will come to the 
winners and the greater respect in which they will be held by 
their comrades is of far greater importance. Those who do 
not win will be amply rewarded by the effort which they will 
make. It will crystallize their ideas and start them at work 
in the local solution of the biggest problem which today con- 
fronts the car or any other department of a railroad. 


The use of the word “reasonable” with- 
out qualification in legal enactments has 
cost millions in litigation. In a smaller 
way, the expression “unfair usage” in 
some of the interchange rules and the wording of paragraph 
2 in Rule 4 are about as troublesome. The latter paragraph 
reads: ‘Defect cards shall not be required for any damage 
that is so slight that no repairs are necessary.” Because the 
inspectors fear that they will be criticised, many defect cards 
are applied that under this rule are not required. The de- 
lays and useless expenditure of time and money thus caused 
amount to a large item on many of the roads. This rule 
stirred up far more discussion than any other; the final recom- 
mendations of the convention as to its application will be 
found in the report of the convention proceedings. 


Stumbling 
Blocks 


While the work of the convention was 
handled in a most expeditious manner, 
it may be well to see if there is not 
some way of still further conserving the 
limited amount of time which is available for the meeting. 
This is necessary because there will always be more problems 
requiring discussion than can be handled in a three days’ 
convention, and it is hardly wise to try to hold the members 
for a longer time. An important factor in conserving the 
time this year was that the officers were always on hand and 
in place well in advance of the announced time of the meet- 


Saving Time 
in 
Meetings 
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ing and the gavel came down with a thud on the exact min- 
ute. It would seem advisable for the officers or the executive 
committee to appoint some member or a small committee in 
advance to study the changes in rules and be prepared to 
state concisely and clearly the changes which have been made 
in each rule so that the complete reading of the rule will 
be unnecessary. In addition, each member should be 
fully prepared in advance to ask questions concerning its 
application or to make suggestions. Considerable time was 
lost on several occasions because members asked questions 
apparently on the spur of the moment and without any real 
thought or study as to the special application of the rule. 
This is not fair to the rest of the members. 





In welcoming the convention to Indian- 


Protecting c ; 
ies apolis the corporation counsel empha- 
sized the importance of the car inspec- 
Stockholders i the car inspec 


tor’s and car foreman’s work from the 
standpoint of protecting the traveling public from danger. 
And surely this cannot be overestimated. Of first importance 
also is his work in protecting the railroad from loss due to 
accidents and losses in operation caused by delays due to 
defective equipment; then, too, there is the large item of loss 
and damage to freight. A further item of no small impor- 
tance which has developed rapidly in recent years was ex- 
pressed by one of the members in the words “protecting the 
directorships against penalties assessed for the infringement 
of the laws.” Safety appliance legislation and other acts 
have added not a little to the responsibilities and duties of 
the car inspector. Likewise it requires greater responsibility 
on the part of each road in selecting and training the men 
better to discharge these duties. Unfortunately some roads 
do not seem to have awakened to their full responsibilities in 
this direction. 


WORK OF THE ASSOCIATION OF MANU- 
FACTURERS OF CHILLED CAR WHEELS* 


The work of our association during the past year has been 
based upon the recommendations made to the Master Car 
Builders’ Wheel Committee during the year of 1914. Our 
recommendations were substantially as follows: First—an 
increase in the weights of the 625 and 725 lb. M. C. B. 
wheel; second—an 850-lb. wheel for cars of 140,000 Ib. 
capacity; third—a flange for the 850-lb. wheel for use under 
the 70-ton cars with as much of an increase as would be 
acceptable to the American Railway Engineering Association. 

Since our organization in the year 1909, we have stead- 
fastly maintained that the varied service in the 60,000-lb. 
capacity class of cars made it imperative that the weight of 
the wheel should either be increased to meet the maximum 
conditions of service, or that we should have two standards in 
this class. ‘The variation in service arises from the variations 
in the light weight of cars of 60,000-lb. capacity, and as the 
standard of operation is to brake the cars 60 per cent of their 
light weight it must follow that any class of cars in which 
there is 100 per cent variation in light weight, which is 
common in the 60,000-Ib. class, cannot with safety carry the 
same weight of wheel. But this is what the manufacturers 
have been required to do. 

The standard wheel specified for 60,000-lb. capacity cars 
weighs 625 lb. and the light weights of the cars vary from 
20,000 Ib. to 53,000 Ib. 

Our association recommended that the weight of the wheel 
be increased to 675 lb. which would provide a standard 
wheel to meet the maximum conditions of service as to load 
and brake, and in asking for an increase in weight of the 
625-Ib. and 725-lb. M. C. B. standard wheels, we were not 
actuated by commercial considerations. 





“Extracts from the address of President G. W. Lyndon at the annual 
meeting of the association in New York, October 17, 1916. 
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It is estimated that there are 2,500,000 chilled iron wheel 
renewals annually and if the weights should be increased 50 
lb. each the additional metal to be purchased would approxi- 
mate 62,500 tons, providing all the renewals required an 
increase. This is by no means the case, because many of the 
prominent railroads in the country, representing over a fourth 
of all the cars in use, are already introducing advanced 
standards and are using wheels much heavier than the present 
M. C. B. standards. The heaviest 725-lb. M. C. B. standard 
chilled iron wheel for 50-ton cars is lighter than the rolled 
steel wheel and there is no good reason why the chilled iron 
wheel should be so limited in weight. 

Our association has made a very satisfactory arrangement 
with the University of Illinois through Dean W. F. M. Goss, 
in which it is agreed “that the University experiment station 
will undertake an investigation concerning the stresses and 
behavior of chilled iron car wheels.” In submitting a draft 
of this arrangement to the president of the University of 
Illinois, Dean Goss said in part as follows: “The importance 
of securing proper design and proper methods of manufac- 
ture for such wheels may be judged by the fact that there are 
now in operation in the country approximately 20,000,000 
freight car wheels, and the demand for renewals alone 
involves the manufacture of 2,500,000 chilled iron car wheels 
per year. With these facts in mind, the Association of 
Manufacturers of Chilled Iron Wheels has agreed to co- 
operate with the engineering experiment station in a study of 
the questions fundamental to the design of such wheel.” 


PREVENTING HOT BOXES ON THE NEW 
HAVEN 


Fewer hot boxes on the cars of the New York, New Haven 
& Hartford are being reported than at any time during re- 
cent years. During the week ending September 9, there were 
only 18 hot boxes on passenger cars reported on the entire 
New Haven road, whereas in the corresponding week last 
year there were 40 reported. The reduction each week in 
comparison with the figures for a year ago averages over 50 
per cent. The improvement is due in large measure to a 
more rigid inspection of cars, journals and journal bearings. 

The boxes are inspected at all terminals upon arrival of 
incoming trains and before departure of outgoing trains, spe- 
cial men being appointed for this task. Before use the waste 
is soaked for 48 hours, and allowed to drain for 48 hours to 
remove all excess oil. It is packed in the journal box in 
three distinct parts. The first is a roll which is packed at 
the back of the box to prevent dust from entering the box 
from the rear, and to keep the second or center packing in 
position. ‘This second packing supplies the oil that con- 
tinually flows between the journal and the bearing. It is 
placed in the box fairly loosely and on the underside of the 
journal. The revolving journal draws the oil from the waste 
upwards, but does not move the waste itself. The third and 
last part is a roll that is placed in the front of the box to 
keep the second packing in place and to prevent dust from 
reaching the journal. 

Besides the frequent inspections during the journey of a 
train, the crew utilizes every opportunity while the train is 
in motion and at stations, to look to see that no smoke is 
coming from any of the boxes. Upon arriving at destina- 
tion, journal boxes are inspected for heated journals and 
those found unduly warm are marked with chalk as an in- 
dication to car repairers that the journal has given trouble 
and requires attention. 


HicH CONDENSER VACUUM.—Reducing vacuum below 26 
in. does not materially increase the efficiency of reciprocating 
engines, but in turbines there is ample space or passage for 
large volumes of steam and the lower condenser pressure can 
be fully utilized.—Power. 








CAR INSPECTORS’ AND FOREMEN’S MEETING 


The Rules of Interchange Discussed; First Prize 
Article on Car Department Apprenticeship 








HE eighteenth annual convention of the Chief Inter- 
| change Car Inspectors’ and Car Foremen’s Association 

was held at the Hotel Severin, Indianapolis, Ind., 
October 3, 4 and 5, President A. Kipp, general car inspector, 
New York, Ontario & Western, presiding. The meeting was 
opened with prayer by Rev. Frank S. Wicks, pastor of 
\ll-Souls Church. The convention was welcomed to the 
city by William A. Pickens, corporation counsel of the city, 
[. J. O'Donnell, of Buffalo, responded to the address of 
welcome. During the convention the association was ad- 
dressed by F. W. Brazier, superintendent rolling stock, New 
York Central East; W. O. Thompson, superintendent rolling 
stock, New York Central West; A. La Mar, master mechanic, 
Pennsylvania Lines, and Roy V. Wright, editor, Railway 
Vechanical Engineer. 

Corporation Counsel Pickens said in part: I doubt whether 
the people generally, and especially the traveling public, 
appreciate the importance of your 
convention. Those of us who are 
dependent upon the railways to 
carry us about the country realize 
that upon your work depends the 
safety our lives. Necessarily 
you become a set of men who feel 
responsibiltiy of your work, 
and it is well that you hold these 
conventions to get an interchange 
of ideas as to how that work may 
best be performed. No man pos- 
sesses the wisdom equal to the 
combined wisdom of his profes- 
sion and it is to the benefit of the 
whole country that you hold these 
conventions and better learn to 
perform your duties for the ad- 
vantage of all the traveling public. 


of 


the 


PRESIDENT KIPP’S ADDRESS 


It gives me great pleasure to 
welcome the members and _ their 
friends to this the eighteenth an- 
nual convention of the Chief In- 
terchange Car Inspectors and Car 
Foremen’s Association of America. 
Our employers, the railroads, 
which I feel recognize the work that is being accomplished by 
Jur association, have made it possible for us to attend and it 
is sincerely hoped that all wili derive profit from the discus- 
sions. Principally our meeting is for the purpose of discussing 
the M. C. B. rules of interchange. We are, however, all famil- 
iar with the great problems that are confronting the railroads 
today and the conditions we will have to face in the future 
as a result of the stir in certain quarters which without doubt 
will affect all branches of railroad work. All work must be 
done thoroughly by each individual as a portion of his 
effort to assist our employers in solving some of these prob- 
lems and there is no better way for us to bring this about 
than to get a clear and concise understanding of the M. C. B. 
rules and then carry it into practice. 

We are all familiar with the equipment in use today, some 
of it having received betterments in more or less different 
forms made necessary, in part, by the use of heavier power, 
but we still have cars that have not been improved and in 
such cases our.inspectors must be very careful in their in- 
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spection, using good judgment in order that these cars may 
be handled safely, without delays, damage to contents or 
criticism by the operating department. I am aware that in 
the past year we have been seriously handicapped because 
of labor conditions and slow delivery of materials and while 
we are not responsible for this situation it demands concen- 
trated effort and work on the part of all of us. What is 
needed to alleviate some of the present day problems is a 
greater uniformity of equipment on our freight cars and 
while this subject is a general one it deserves considerable 
thought and should be encouraged. You can draw your own 
conclusions as to the time and money that would be saved 
by this practice. 

D. R. MacBain, in his presidential address to the Master 
Car Builders’ Association, recommended that that association 
consider the advisability of making the owners of cars assume 
all responsibility for the damage and repairs to them. This 
is an excellent idea, but it in- 
volves again the question of equip- 
ment of uniform construction, for 
otherwise it would be necessary 
for the railroads to carry a larger 
stock of material in order to make 
prompt repairs. 

The establishment of the office 
of chief joint car inspector has 
done a great deal toward improve- 
ment in the interchange of cars, 
and the car inspector himself is a 
vital factor in the entire plan. 
Much has been said and written 
as to the requirements of a good 
car inspector and much more could 
be added. In brief, he should be 
a practical man with a thorough 
knowledge of car construction, the 
M. C. B. rules and their proper 
interpretation, the M. C. B. load- 
ing rules, and the safety appliance 
laws; he should be a man of good 
judgment and able to apply the 
knowledge he has obtained in the 
performance of his work. He 
should have close relationship with 
the general inspectors in order that 
he make make more judicious inspections and better under- 
stand the M. C. B. rules. 

I am enthusiastic over the good I feel this association has 
done for the inspector and I wish every inspector could at- 
tend our meetings; surely he would go home with an added 
interest in his work. It behooves each one of us to carry 
back to our men the ideas and opinions expressed here. The 
M. C. B. rules of interchange are complicated and require 
considerable thought and it appears to me that it might be a 
good plan to have the references and exceptions follow each 
particular rule, also to combine the M. C. B. rules of inter- 
change, the M. C. B. loading rules and the safety appliance 
laws, in one book under the heading of the M. C. B. code 
of rules. By doing this'the inspector would be saved a lot of 
time and would get a better interpretation of the rules. 

We have this year broadened the scope of the membership 
to include car inspectors, M. C. B. bill clerks or anyone 
actively engaged in the work of the car department. In addi- 
tion to this the association will consider, for the first time, 


President, 


Inspectors’ and 


571 








572 


other subjects not relating particularly to the M. C. B. rules. 
This brings the association to the task of studying the car 
department problem in the larger sense and will make the 
association of greater service to the roads of the country. 
A very important subject that should be considered is car 
lubrication. 


ADDRESS OF MR. BRAZIER 


F. W. Brazier, superintendent rolling stock, New York 
Central East, said in part: The Interchange Car Inspectors’ 
the Car Foremen’s As- 
sociation of America 
was organized for the 
purpose of obtaining a 
thorough —understand- 
ing of the rules of in- 
terchange. The 
ciation and the 
composing it have 
more to do with the 
safety of the railroads 
than any other branch. 

There is no body of 
men in the country that 
I take a greater inter- 
est in than the young 
men that are connected 
with the rolling stock 
department and who 
try to help themselves. 
About 40 years ago I 
started in as a car repairer and in those days this class of 
men was very different from the present type. They had 
to be full fledged carpenters and have a kit of tools. A 
car repairer also did everything on a car from the trucks 
up, no laborers being provided. 

The car department is recognized on the New York Central 
as a big. important department. Over $14,000,000 a year 
is spent in this department on the New York Central proper. 
However, there does not seem to be the chance for promotion 
that there is in the locomotive department, from the fact that 
the motive power department pays a higher rate for its em- 
ployees and for supervision. This condition is being looked 
into, I think, very generally over the country, and is arousing 
a great deal of interest among different officials who realize 
the power the general foreman or any other foreman of the 
car department has to spend or save money. In fact, they 
have their hands on the railroads’ pocket books, and I believe 
that some action should be taken on different roads to make 
the inducements as attractive in the car department as in any 
other department. We have many young men who decline 
to take an apprenticeship in the car department because they 
find they cannot make the rates of pay that they can in other 
departments. 

At a recent meeting of the Roadmasters’ Association the 
following statement was made: We have made an investiga- 
tion of 25,550 cases of derailment and the causes were as 
follows: 
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The point I want to convey to you is the importance of 
inspection. You have this in your own hands better than 
any organization there is in the railroad service, and you 
should keep before your officials the importance of closer 
inspection of the equipment. We overlook many of the little 
things which lead to derailment. Among them are the 
absence of spring cotters in brake hanger bolts and brake 
connections which cause the brake hanger pins or brake 
beams to drop to the rail and cause derailment. There is no 
need of putting a nail in place of a spring cotter. If you will 
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look into the percentage of deraitments caused by brake 
beam failures you will be greatly surprised. Consequently 
there is no subject that you can take up that will result in 
more good to the railroads than better maintenance of equip- 
ment. As I stated at the M. C. B. convention, on all bolts 
in trucks and brake connections there should be some 
approved kind of nut lock or spring cotter so that the bolts 
and brake pins cannot get out of place. 

I recently attended a “Giant” ball game. I watched that 
wonderful infield and the secret of the success was that they 
pulled together. It is just so in railroad work; we are made 
up of different departments, the car department is only one 
of the large number, but we have all got to work together 
to bring about the right co-operation. You know when a car 
inspector decides that a car is unsafe to move, no official 
would dare to run it. Consequently it is up to you gentlemen 
to keep before your officials the importance of the little things 
that should be maintained on cars to save derailments and 
save delays of holding up the cars for extensive repairs. 

In closing I want to say one thing more about your con- 
vention and what your discussions will mean. Your inter- 
pretation of the rules, coming as you do from the North, 
South, East and West, will be the means of your having a 
better understanding of the rules, so there will be less friction 
and a better movement of the freight, which at the present 
time, with the terminal facilities we have, is exceedingly 
important. 


ADDRESS OF MR. THOMPSON 


W. O. Thompson, superintendent rolling stock, New York 
Central West, said in part: I never had the pleasure of 
attending one of your meetings before, but have heard a 
good deal about them and have always been very much in- 
terested, to the extent that I send, I believe, as many repre- 
sentatives as any other road in the country and I find that 
allowing our representatives to be here proves a good invest- 
ment for the company. The car department of the roalroads 
has improved wonderfully during the past few years, to the 
extent, at least, that railroads all over the country are very 
rapidly recognizing the fact that a big leak in their expendi- 
tures is through the manner in which their car departments 
have been handled in 
the past. I have found 
that more money can 
be saved or thrown 
away (and no one any 
the wiser for it) in the 
car department than 
any other department 
on the road. 

Mr. Brazier, in his 
remarks, has said that 
this association is one 
of the most important 
in the country. By 
getting together and 
going over the Rules 
of Interchange thor- 
oughly, you come to 
an understanding be- 
tween yourselves in the 
interpretation of the 
rules. This means, that instead of holding up cars all over 
the United States on account of differences of opinion among 
different inspectors, the rules are understood alike and the 
cars are kept moving, and particularly at this time your 
understanding of the rules pays many, many times over the 
cost of sending you to this convention. I firmly believe that 
every railroad in the United States, Canada or Mexico can- 
not do better than to send a sufficient number of repre- 
sentatives to each one of your conventions and pay their 
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expenses for the good that the roads themselves will derive 
from it. 


ADDRESS OF MR. WRIGHT 


There is one thing that those of us who are on the outside 
have come to appreciate greatly in recent years and that is 
the tremendous possibilities in the car department. The 
mechanical department has been very largely dominated by 
men who have come up through the locomotive department. 
Car department men have not always gotten their just deserts. 
Railway executives and those who are spending the money 
have come to realize that the car department is spending a 
tremendous amount and that it is vitally important to have 
big men—men of executive ability and men of business 
ability—to administer the work of that department. Car 
department men, realizing their responsibilities, are coming to 
assert themselves. 

One great trouble with both our industrial concerns and 
our railroads has been that too little attention has been given 
to getting the right kind of young men into the ranks in 
order to carry on the work in the future. Last week there 
was a paper read before the Railway Club of Pittsburgh by 
George M. Basford, a great friend and source of inspiration 
young men, in which he called attention to the big 
problems affecting the locomotive and its operation which 
must be solved; his idea was that here was a great oppor- 
tunity for young men. As I listened to him the thought 
came to me that there were just as big problems to be solved 
in our car departments, possibly bigger ones, more efficient 
interchange methods, better maintenance to get full service 
value out of the cars, improved repair and inspection methods, 
better design, better practices in selecting and training men in 
order to increase the efficiency of the human element, and the 
building up of a wide-awake, enthusiastic organization are a 
few of the problems you are up against. Competition with 
industries has made your labor situation a most serious one. 
It requires real men to overcome these conditions. It is your 
opportunity. 

There is another thing that has occurred to me as I have 
listened to your discussions, and that is the criticism of the 
mechanical engineers because they have designed cars and 
equipment which do not give the best results, that they have 
overlooked the practical difficulties that the car department 
men are up against. I wonder if we are right in charging 
that entirely to the mechanical engineer. If the car depart- 
ment men do not make a big enough noise to impress the 
mechanical engineer and those in charge of the designing of 
equipment, isn’t it the fault of the car department? You 
have simply got to go after them until you can get them to 
see their mistakes and make them come to your way of 
thinking. I submit that you fellows who are right on the 
firing line ought to go to the mechanical engineer and keep 
after him until you get things right. There are greater 
possibilities in improving the design of our cars than we ever 
thought of in improving the design of the locomotive. 

The solution of the car department problems and your 
future success is going to depend almost entirely upon what 
you do in selecting and training men to carry on the work 
of the car department. ‘Too little attention has been given 
to that feature. The Railway Mechanical Engineer had a 
competition a year ago for the best articles on the qualifica- 
tions and training of the car inspector. This competition 
brought out this truth—that too many roads were selecting 
their car inspectors almost as they can grab them at random. 
I honestly believe that unless we give the attention that we 
should to this matter of selecting the young men and training 
them specially for the car department that we will find our- 
selves in a serious predicament in the years to come. 


DISCUSSION OF INTERCHANGE RULES 


The discussion of the rules was confined largely to those 
which have been changed within the past year. 


to 
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RULE 2, SECTION (b) 


Cars loaded with explosives must be handled in accordance with the 
regulations of the Interstate Commerce Commission. Cars containing 
inflammable liquid which is leaking must be repaired or transferred with- 
out any unnecessary movement or at nearest available point. 


T. J. O'Donnell (Buffalo): I would like to ask the inter- 
change inspectors if, when they find a tank car leaking in 
the receiving yard where the inspection is made, they always 
insist upon the nearest repair point disposing of the load. 
Would gasoline be considered the same ‘as fuel oil, or any- 
thing that is slow combustion? 

G. Lynch (Cleveland): Where a car is leaking gasoline 
or any highly inflammable materials, it would be returned 
to the delivering line. If it is ordinary materials that are 
leaking we send it on to the receiving company’s shop, or 
agent, for the necessary attention. 

Mr. O’Donnell: My point was: Should the nearest re- 
pair point be the place to which the car is to be taken for 
repairs? The rules say “the nearest repair track.” 

Mr. Lynch: When a car is leaking, whether tank or box 
car, we have to dispose of it in accordance with local condi- 
tions. We try to save the return movement of the car as 
much as possible. 

F. C. Schultz (Chicago): I fail to find a rale by which 
you can compel the receiving line to accept cars containing 
inflammable materials if delivered in a leaky condition. We 
ask the receiving line to carry out the intent of the M. C. B. 
rules. 

Mr. O’Donnell: We force the receiving line to take leak- 
ing tank cars provided they have the nearest repair point, 
and the executive committee has upheld us, saying that it is 
a rule of the M. C. B. Association and that the car must be 
handled at the nearest point. 

J. C. Keene (Wabash): At St. Louis we have a local 
arrangement whereby the.cars must be inspected before deliv- 
ery, but if found on the interchange track leaking, it is up 
to the receiving line to take steps to transfer the car, if neces- 
sary, and any extra expense is charged to the delivering line. 

H. Boutet (Cincinnati): The rule says “the nearest 
available point.” We try to transfer or repair the car with 
the least possible handling. 

F. H. Hanson (N. Y. C. West): It is my understanding 
of the rule, that if cars are found in a defective condition and 
the delivering line’s repair track is half a mile from the inter- 
change point, and the receiving line’s repair track is three 
miles away, according to these rules, the delivering line 
should repair the car because it would only be necessary to 
handle it a half mile as against three miles. It is always 
customary to have all cars go forward, but in accordance 
with this rule, we should give the car the necessary attention 
at the nearest available repair point. I move, therefore, that 
it is the understanding of this meeting that that portion of 
Rule 2 means that the car must be repaired at the nearest 
available repair point, regardless of whether it is the receiv- 
ing or delivering line’s. 

Mr. Lynch: I agree with Mr. Schultz that you cannot 
compel the receiving line to take a leaking tank car with 
gasoline or anything of that kind unless it be released from 
loss and damage. We have had some China oil shipped in 
box cars. It is very penetrating and sometimes the barrels 
leak very badly. In one case when the cars were offered to a 
connecting line they were taken and the loss and work done to 
the barrels to put them in forwarding condition was reported 
to the delivering line which refused to release the receiving 
line from responsibility for this loss and damage. ‘The de- 
livering line took the stand before the committee and was 
beaten. The committee upheld the receiving line in its stand 
that it was not obliged to take the cars unless the delivering 
line gave it a release. 

Mr. O’Donnell: We are supposed to uphold these rules. 
I would not have any hesitancy in telling the delivering line 
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“Tt is your load,” and let the officials fight it out afterward. 
The foundation of our agreement is to expedite the move- 
ment of cars. 

M. H. Halbert (St. Louis): Mr. O’Donnell has expressed 
my views. In the St. Louis territory we have such cars re- 
paired by the receiving line in a good many cases. When- 
ever we can, we keep the commodity moving in the direction 
it is billed. 

N. B. Elliott (St. L. & S. F.): You will find that 50 
per cent of the tank cars you transfer are not leaking at all. 
They are just seeping. 

Mr. Hanson’s motion was then put to a vote and carried. 


RULE 2, SECTION (f), PAR. 3 
All other 


truck defects on foreign cars 


centel 
plates where cast integral with bolsters s etal truck 
transoms and metal spring planks; also ex ¢ \I, ¢ B. standard 
journal boxes and contained parts in cases t M. C. B. standard 


is not a proper substitute. 


W. M. House (So. Ry.): The rule says all other truck 
defects on foreign cars. What do we term a defect? Isa 
solid pedestal truck that is cracked one inch or 112 in. con- 
sidered a defect? Or are we going to be permitted to run 
the car and load, with safety. Or are we to get a transfer 
order for such cars? 

President Kipp: The chair decides that the receiving line 
would be the judge as to whether it would be a defect that 
was safe to run. 

Mr. House: ‘The chief joint inspector will say that the 
car is safe to run. The truck frame is not broken; it is 
cracked. We know that a crack in a solid pedestal truck is 
not going to get better. 

Mr. O’Donnell: Where the crack runs into the web it is 
dangerous. Where it is only in a half inch, if the load is 
in first class condition, we take a chance on it, but the receiv- 
ing line is the judge. It is up to the delivering line to give 
protection. 


RULE 2, SECTION (f), PAR. 6 


Renewal of roof boards of outside or . nd of inside metal 
roofs, where such renewal does not exceed 25 per cent of the roof boards, 
and where purlines, rafters, ridge pole, side plates are in good 


condition, on all cars. 


A. Armstrong (Atlanta): What reference is there in the 
rule to the condition of the metal roof? If there are ten 
sheets of inside metal roof missing, which would be within 
the 25 per cent, and not covered by the 25 per cent of the out- 
side roof, does it mean that you can renew one or both? 

J. J. Gainey (C. N. O. & T. P.): The rule is plain. It 
says if there is any part of the inside roof gone you are 
entitled to a transfer. It does not refer to the metal roof at 
all. It refers to the double board roof, or roof boards over a 
metal roof. It does not pertain to the metal roof. 


H. Boutet (Cincinnati): I move that the interpretation of 


the rule be as given by Mr. Gainey. (The motion was car- 
ried). 
RULE 2, SECTION (}) 

When load is not transferred, the « f mn, may be returned, 
when empty, to the delivering line, p ] lec I sides of 
car with a bad order return when + ects for 
which the car is returned, in which cas t epted For card 
see page 229. 

F. C. Schultz (Chicago): Some people are under the 
impression that they can run a car all over the line, reload 
it and then return it after applying “bad order” cards. 

Voice: You interpret it as a switch car on that company’s 


line? 

Mr. Schultz: Exactly. 

G. Lynch (Cleveland): I interpret it the same as Mr. 
Schultz. There is a question and answer at the bottom of 
page 5 in the Rules which explains it clearly. 

Mr. Schultz: Under a local agreement if a car is away 
60 days and requires such repairs, we require the delivering 
line to make them. 
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Mr. Lynch: 
is concerned. 

S. Skidmore (C. C. C. & St. L.): The Arbitration Com- 
mittee has disposed of that question by an interpretation as 
follows: “Your committee feels that such a foreign car 
moving on its home route empty must be accepted, if in the 
same physical condition that it was when forwarded under 
load.” 

Mr. Schultz: We should take some steps at this time to 
interpret the rules uniformly. The large interchange points 
should get together, have the interchange committee work 
cut a rule that will be universally endorsed. 

H. Boutet (Cincinnati): As far as Cincinnati is con- 
cerned, we work exactly as Mr. Lynch does. If a car comes 
back in the same cenndition in which it was delivered, it is 
accepted. 

Mr. Schultz: I do not believe that at large terminals a 
car which is empty, moving in its right direction, should be 
set back for any condition, for the reason that if it is set 
back it has to move back through the same channel 

M. H. Halbert (St. Louis): We have no rules in St. 
Louis under which the delivering line is held responsible for 
the condition cf, and the returning of, an empty car, provid- 
ing the defects under Rule 120 do not exist. If a car is safe 
tc handle the load, we will accept it on its return or empty 
movement, even though it has defects other than those with 
which it was received. Any car that originates on the line, 
we handle just the same as if it were a foreign car; when 
it is returned to the delivering line or the originating line, it 
will take care of all car owner defects and delivering line 
defects, as far as cardable defects are concerned. When the 
defects come under Rule 120, we hold the delivering line 
responsible for the disposition of the car. However, we will 
card all cardable defects to the originating line. The origi- 
nating line must take care of all car owner defects. If one 
line delivers a car to another line with defects that should be 
repaired before it is safe to take to its destination, on the 
return of that car, even though it is in a worse condition, we 
have the delivering line take care of the repairs. 

J. J. Gainey (C. N. O. & T. P.): Recommendation along 
the line of the argument of Mr. Schultz and Mr. Halbert was 
put to the Arbitration Committee and it disapproved it. 

Mr. Halbert: I do not think they looked into it far 
enough. We have the biggest interchange point in the United 
States and if the committee will stop and consider the way 
we get traffic through the gateway of St. Louis, it will come 
to it. Take care of the other fellow’s car when it originates 
on your line and help it through. 

Mr. Gainey: The arbitration committee says “Not ap- 
proved. The object of the present rule is to obtain better 
maintenance of foreign cars away from home, and it is be- 
lieved that the proposed change would have no other effect 
than to defeat this object.” 

President Kipp: In view of the decision of the Arbitration 
Committee, St. Louis seems to be operating contrary to the 
spirit of the rules and should take such measures as may be 
necessary to have the practice changed. 


There is no limit to that as far as Cleveland 


RULE 3, SECTION (c) 


October 1, 1914, and prior to January 1, 1917, will 
not be accepted in interchange unless equipped with either the No. 1 or 


Cars bui't after 


the No. 2 M. C. B. standard brake beam, as indicated by the light weight 
yf the car. Cars built after January 1, 1917, must be equipped with metal 


brake beams of not less than the capacity of the No. 2 M. C. B. standard, 
or stronger, as the conditions may require. All of the brake beams re- 
ferred to shall have the letters ‘““M. C. B.” and proper number plainly 
stamped or cast on strut, as required by the specifications. After Octo- 
ber 1, 1918, cars will not be accepted in interchange unless equipped with 
all-metal brake beams. 

FE. Pendleton (Peoria): Tell us what a No. 1 and No. 2 
brake beam should be applied to. 

W. R. McMunn (N. Y. C.): A car weighing over 35,000 
Ib. should have a No. 2 beam; under 35,000 lb. it may have 
a No. 1 beam. 
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F. H. Hanson (N. Y. C. West): How is an inspector 
going to tell whether a beam is stamped No. 1 or No. 2? 

President Kipp: A man cannot find out without the lia- 
bility of getting his head cut off. 

H. H. Harvey (C. B. & Q.) I think that Mr. Hanson is 
entirely right and that it is up to this association to make a 
recommendation to the M. C. B. Committee on Standards, or 
the Brake Beam Committee, or the Arbitration Committee, 
that brake beams must be marked on the brake head and not 
on the brake strut. 

Mr. O’Donnell: It has been brought to the attention of 
the M. C. B. Association and it appreciates the fact and is, 
I understand, going to correct it. 

Mr. Pendleton: There is another thing that should be 
called to its attention and that is the stenciling of cars 
equipped with metal brake beams. Cars should be marked 
showing type or number of the beam standard. 


RULE 3, SECTION (e) 

loaded) will not be accepted in interchange unless 

omply with the M. C. B. Tank Car Specifications. 

Note It will be understood that all tank cars carrying safety valves 
st have the valves tested and the tanks tested and stenciled, as required 
he specifications, regardless of the commodity carried in the car. Tanks 

shall be stenciled to show tests of valves and tanks. 


Tank cars (empty 01 


Mr. Skidmore: There has been some discussion here about 
the stamping of safety valves on tank cars and whether or 
not it is still a requirement of the rules. My understanding 
is that a valve requires stamping just the same as heretofore. 
If the stenciling on the tank is obliterated we still have the 
stamp on valve to go by. 

Mr. Gainey: ‘The present specifications require that the 
record of test of safety valve shall be stamped on the body of 
the valve in addition to being stamped on the tank. 

F. W. Trapnell (Kansas City): The M. C. B. Associa- 
tion knows something of the difficulties under which the 
inspectors labor, when tanks are loaded, to get the desired 
nformation from the safety valve and they have made a 
provision in the rules whereby, if the tank is properly sten- 

iled, the inspector does not have to bother to inspect the 
valve, and I move that that interpretation is the sense of this 
ody. 

The motion was carried. 


RULE 4, PAR. 2 


Yefect cards shall not be required for any damage that is so slight that 


repairs are necessary. 


J. C. Keene (Wabash): The lack of a uniform interpre- 
tation of this paragraph is one of the most serious problems 
ve have to deal with today, and one that is causing a great 
leal of unnecessary correspondence and trouble. This rule 
specifies that defect cards shall not be required for defects so 
slight that no repairs are necessary, but renders no inter- 
pretation of what is to be or shall be considered necessary 
repairs. I would say repairs should be made at the time of 
interchange or no defect cards be issued. Certainly if a car 
vith a raked siding or roofing is safe to carry its load to its 
destination without damage to the contents of the car no re- 
pairs would be necessary. Bent parts on metal cars not re- 
juiring immediate shopping rarely weaken the construction 
ind are seldom repaired until the cars are placed in the shops 
for rebuilding or reinforcing. This is proved by the fact 
that defect cards in a great many cases are not used for two or 
even three years after date of issuance, a practice which in 
my opinion is wrong. 

[he Master Car Builders’ arbitration committee has ruled 
that where defects are passed as not necessary to card, and 
later carded at another interchange point, no rebuttal cards 
should be issued. Consequently to avoid further complaint 
and criticism the inspector tightens up on his carding, issuing 
defect cards to please the fellow at the other end of the I’ne 
and not in accordance with his own judgment. In order to 
avercome this condition and reduce the carding ‘to what it 
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should be, some -points have adopted local agreements to pro- 
tect the inspector furnishing defect card on the record if 
carded at another point, but I feel the difficulty would best 
be remedied by a universal understanding or interpretation 
of this rule. 

F. W. Trapnell (Kansas City): Defect cards should be 
applied under the supervision of a chief interchange inspec- 
tor, who would see that the rules are properly complied with 
and that no card is issued unless the car owner is juStly en- 
titled to it and stop the present practice of the great abuse uf 
the defect card. The second paragraph of the rule should 
be changed to read “No defect card to be issued by inspector 
in connection for any damage which does not require imme- 
diate repairs.” In the third paragraph the rules state that 
‘At outlying points where joint inspection is not in effect the 
matter be left to the judgment of the receiving line.” This 
is costing the railroads large sums of money, as the inspectors 
demand defect cards for damage so slight that it is scarcely 
visible, and without the proper supervision this practice will 
still be continued. I have taken defect cards off cars where 
the siding has been marked by a nail or some one holding a 
piece of wood against the side of car when moving and which 
had not raked through the paint, and in some instances the 
inspector has carded for one-half of the siding on one side of 
the car. Others demand defect cards for owner’s defects 
such as end sheathing broken out (new defect), old air date, 
draft timber bolts and lug bolt broken (old defect), paint 
scorched on five side planks A & B ends, pitch only drawn 
out by sun, and other cards for damage too slight to men- 
tion. If the owner gets the card it can bill the line whose 
defect card is on the car for the total amount covered by the 
defect card, as per Arbitration Cases Nos. 319, 397 and 399, 
which rule that the ignorance of the one applying the defect 
card is no excuse, and it must carry with it the admission of 
the delivering line’s liability. 

The judgment of the inspectors are at variance, some using 
good judgment; others, equally as good inspectors, are not 
allowed to use any judgment, but card for everything possi- 
ble according to instructions. Some of these cards remain 
on cars four and five years and as no repairs were necessary 
at the time the card was issued no bill should be made. 

Again cars are passed by an inspector at one interchange 
point and carded by another inspector at the next point, re- 
sulting in the first inspector being severely criticized for not 
applying a defect card for defects which in his opinion re- 
quired no repairs. Consequently he tightens up on his inter- 
change inspection and gives his company the benefit of any 
doubt, which results in the application of defect cards for 
technicalities, setting a bad example for other inspectors. 

F. C. Schultz (Chicago): A cardable defect ought to be a 
defect which required repairs before the car could be handled, 
and this should apply to foreign as well as to home cars. 
I am well satisfied in my own mind that at least 75 per cent 
of the defects on cars that are being carded are defects which 
could safely be allowed to exist, and are allowed to exisi, 
until at some future time the car is placed in the shop for 
an entirely different reason. ‘The present system is wrong. 

T. J. O’Donnell (Buffalo): Many officials issue instruc- 
tions to their foremen to get down closer on the carding. The 
result is that the stubs begin to come in to our department 
50 per cent heavier. I took it up with some of our officials 
who issued such cards and they said: ‘We are willing to 
waive these instructions if you can get the other points to 
let up.””. Why should such orders be issued promiscuously in 
the yards? It would be better to have a conference and ask 
those issuing such instructions if they feel that they are 
observing the M. C. B. Rules, or whether they are allowing 
cars to get away from the district that should be protected. 
You can easily get a medium of decency. I think the inspec- 
tors are using their very best judgment under the conditions. 

G. Lynch (Cleveland): Some of the car inspectors are 
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directly under the supervision of the chief joint inspector and 
others under the supervision of the local foremen of the 
receiving lines; if the latter, you can never get uniformity. 
Where you have as many different foremen as you have at 
the local points, you will have just as many different instruc- 
tions. Your inspectors will never use their own judgment 
but will want to protect themselves and thus issue defect cards 
indiscriminately. 

H. J. Smith (D. L. & W.): The solution for a great part 
of the difficulty would be to place a time limit for billing on 
defect cards. 

Mr. Schultz: Only about 40 per cent of the defect cards 
are billed on. That is the best evidence, at least, that many 
are issued for defects that should not be carded. A proper 
interpretation of this rule is the solution of the whole situa- 
tion. You cannot go before anybody and stop them issuing 
defect cards. ‘The suggestion made by Mr. Keene is none 
too broad: We would make this read: ‘Defect cards should 
not be required for any damage that is so slight that imme- 
diate repairs are not necessary.”’ 

W. K. Carr (N. & W.): There are cars that go around 
two or three years with defect cards on. Ten or fifteen 
years ago we had a six months’ limit on a defect card. Why 
not put that limit on today and if repairs are not made within 
that time, it is lost. 

H. H. Harvey (C. B. & Q.): I had occasion to check up 
the defect cards that were issued against our road for a 
‘period of six months. I found 51 per cent of the cards that 
were issued, either by the Burlington or by other roads against 
the Burlington, had not been billed on. That is pretty good 
evidence, to my mind, that there is not so much dishonesty 
in billing on defect cards as some would lead us to believe. 
I agree with everything that has been said about issuing defect 
cards. And I hope the time will come when there is no such 
thing as a defect card. It may be a raked side sheathing 
but it is a delivering line defect and the inspector wants a 
card and I do not see how you are going to get away from 
permitting him to have a card under the present M. C. B. 
Rules. 

S. Skidmore (C. C. C. & St. L.): There are a number 
of lines receiving loaded cars with defects which do not re- 
quire immediate repairs because of the fact that the cars are 
loaded and can be allowed to go to their destination. The 
car comes back to the owner and the inspector concludes that 
the car requires immediate attention because they can get a 
defect card against the delivering line. It is marked “repair 
track” and they get a defect card. According to the argument 
here that would be just and equitable. ‘They pass these cars 
through from the West, or the East, loaded. They are good 
enough to pass them along, and when they come back empty 
the car inspector jumps on them and gives a defect card 
against the delivering line for the defect. Why? Because 
they can get a defect card where it requires immediate repairs 
and you cannot dispute them on it. Why should not the car 
be carded when it leaves the line. 

Mr. Trapnell: I move you that the chair appoint a com- 
mittee to bring in a report on a proper interpretation of the 
second paragraph of Rule 4. Mr. Trapnell’s motion was 
seconded. 

Mr. Lynch: In line with Mr. Skidmore’s remarks, I find 
it necessary in cases of cars loaded with perishable freight 
where they have been badly wrecked or cornered to make 
temporary repairs and cover the damaged part with rough 
boards. It is necessary to card such cars that can be repaired 
when empty. 

Mr. O’Donnell: I really think the trouble is not the fault 
of the supervision. It is the feeling of fear that cars pass- 
ing between roads will be carded against them. The inspec- 
tor should know when to put a card on a car. You can look 
at it and in an instant you can say: “If I had to pay for 
these repairs out of my pocket, I would not pay it.” Why 
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not say the same thing for the delivering line. We are work- 
ing for the railroads; let’s be decent with them. 

M. H. Halbert (St. Louis): We handle interchange per- 
haps a little differently from any interchange point in the 
country. The receiving inspector does not issue M. C. B. 
defect cards for defects on empty cars that do not require 
repairs. Should the car be defect carded it is sent to the 
repair track to be handled with the foreman of the receiving 
line. If he cuts out a loaded car or puts a card on a car 
for cardable defects, the original stub is turned into my office 
and I make it my business, when I find a stub that does not 
look right, to make an investigation. There is no foreman 
in our territory who can tell me what to card and what not 
to card. He is under my jurisdiction and if he cards right 
I will back him up, but if he cards wrong, I do not. - 

Mr. Trapnell’s motion was put and carried. 

The report of the committee follows: 

‘Your committee appointed to take up and report specially 
on the second clause of Rule 4, in so far as the use of defect 
cards are concerned for damages too slight to warrant repairs, 
respectfully submits the following: 

“First: This rule was incorporated by the Master Car 
Builders’ Association to overcome the abuse of defect cards 
in interchange and has been in the rules for a number of 
years and your committee at the outset feels that we should 
respect and live up to and follow the strict intent of this 
rule. 

“Second: The rule provides that the chief joint inter- 
change inspector is the judge for carrying out the intent of 
this rule and it is felt by your committee that in many cases 
it is merely nominal and not positive and if arrangements 
could be made that the intent and purpose of this rule could 
be absolutely covered by the chief joint interchange inspector 
and any local changes desired by roads bearing on the same. 
must be handled through the chief joint interchange inspec- 
tor and his decision be final in all cases. 

“Third: In submitting this recommendation, it is given 
with the full intent and understanding that all members of 
this association will use their personal and best efforts to 
correct this evil, as we feel it can only be corrected by the 
hearty co-operation of the different interchange points, which 
is submitted with the understanding that it is acceptable.” 

The report was signed by: T. J. O’Donnell (Buffalo), F. 
C. Schultz (Chicago), S. Skidmore (C. C. C. & St. L.), H. 
H. Harvey (C. B. & Q.), W. M. House (So. Ry.), F. W. 
Trapnell (Kansas City), J. J. Gainey (C. N. O. & T. P.), 
J. P. Carney (M. C.), and H. J. Smith (D. L. & W.). 

RULE 4, PAR. 4 

Defect cards shall not be required for missing material in fair usage from 
cars offered in interchange. Neither shall they be required of the deliver- 
ing company for improper repairs that were not made by it, with the 
exception of the cases provided for in Rules 56, 57 and 70. 

W. K. Carr (N. & W.): There seems to be a difference of 
opinion in regard to defect cards. The difference is on the 
question of what constitutes fair usage. For instance, take a 
gondola that has 50-in. steel sides with four 5¢-in. by 2%4-in. 
cross pieces at the top, which comes down on the outside and 
is secured with an inch rivet. When that brace is missing 
it is considered fair usage at some points and at others it is 
unfair usage. Which is correct? 

President Kipp: The Arbitration Committee has decided 
that angle bars and cross tie rods are at owner’s risk and I 
assume that this is along that line. 

Mr. Carr: ‘That is a concealed part. 

President Kipp: It may be observed by an exterior inspec- 
tion. 

Mr. Carr: You can see the brace under all conditions 
and it cannot be removed under fair usage. 

W. J. Babcock (D. & H.): The company for which I 
work has the same trouble and I have the decision to which 
Mr. Kipp refers. The decision as I see it, refers to tem- 
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porary transverse tie rod and not permanent transverse tie 
rods and angles with which the cars are originally built and 
designed. These cross tie angle rods are visible from the 
outside. The rod goes through the car and there are nuts 
on the outside of each side of the car. It is a well known 
fact that 90 per cent of these cross tie angle bars are removed 
by shippers to facilitate the loading and unloading of cars, 
with clam-shells, etc., and I cannot see where that is an 
owner’s defect when they are removed by the shipper. It 
is not fair usage to remove these and leave them out and 
compel the owner to put them back again. It would appear 
that it is the duty of the delivering line to compel the shipper 
to put them back. 

Mr. Carr: Those rods and these cross rods I refer to 
are not comparable. The braces we put on are riveted. They 
are permanent fixtures and if you remove them you have 
destroyed the construction of the car. 

J. H. Weal (N. Y. C.): I think Rule 21 paragraph B 
clears the thing up. 

C. R. Dobson (C. R. I. & P.): I think Rule 43 covers that. 

F. H. Hanson (N. Y. C.): I believe that the car was con- 
structed wrong. A man has a perfect right to cut these rods 
out in order to load lumber. I believe that a car in that con- 
dition should be an owner’s defect. 

Mr. O’Donnell: When you build a car it is supposed to 
have the approval of the American Railway Association, un- 
less you stencil the car to show that it should not be loaded 
with such commodities. 

Mr. Carr: The car is strictly a coal car. 


RULE 9 


W. J. Babcock (D. & H.): If you apply a Westinghouse 
triple made by the New York Air Brake Company and 
stamped “‘New York,” what would you show as the type? 

Answer: We would show Westinghouse triple valve. 

F. H. Hanson (N. Y. C., West): Is it necessary to sign 
joint evidence card for an H-1 New York triple when applied 
in place of a K-2 Westinghouse? There is a difference in the 
price. 

President Kipp: ‘The chair would say that it would not 
be permissible to apply an H-1 valve in place of a K-2; in 
other words, it would be wrong repairs. 

Mr. Babcock: I take it these two triples do not perform 
the same function. One has a retarding device and the other 
has not. They are not of similar type. You can exchange 
a New York triple in place of a Westinghouse if it is the 
same type—if it performs identically the same function; 
otherwise you make wrong repairs. ‘The prices of the two 
triple valves of similar type are the same. 





RULE 33 


Owners will not be responsible for the expense of repairing or replacing 
ladders, handholds, sill steps or brake shafts, whether or not in connection 
with other repairs 

F. H. Hanson (N. Y. C., West): If we get a car equipped 
with U. S. safety appliances and it is equipped with a hand 
hold which does not meet the requirements, can you change 
this and bill the car owner for the expense? A great many 
roads are doing it. 

N. B. Elliott (St. L. & S. F.): We have been doing that 
right along, and render bill. 

Question: How about cars not equipped with the U. S. 
safety appliances? 

Mr. Hanson: That is an owner’s expense. We write the 
owner and there are no questions asked whatever if we equip 
the car with safety appliances. But the part I refer to is, 


are we justified by a strict application of Rule 33 in billing 
the car owner for the change of any of these parts? Our bill- 
ing department has advised me that there has not been a 
single case where the owners would not accept bill. 
President Kipp: The rule is very plain. The chair would 
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decide that you cannot bill the owner of the car for any 
of these items without authority to do so. 

W. R. McMunn (N. Y. C.): As I understand this proposi- 
tion, all cars built on and after July 1, 1911, must have 
been equipped with the U. S. safety appliances standards. 
Any car built prior to July 1, 1911, must after a certain date - 
be equipped with U. S. safety appliances. At the present 
time it is a violation of the law to accept a car built after 
July 1, 1911, unless it meets the requirements of the U. S. 
safety appliance law in every detail. Cars built prior to 
July 1, 1911, may be equipped with U. S. safety appliances. 
When you once accept a car you assume responsibility for 
it and any repairs that may be necessary to safety appliances, 
must be assumed by the handling line. 

E. Pendleton (Peoria): It seems to me that under the 
interpretations given on page 63 it is a handling company’s 
defect, and I would move that that be the interpretation 
of this body. 

The motion was carried. 


RULE 36, SECTION 3 

Special Placards.—These shall be such as are required by the “Inter- 
state ‘Commerce Commission Regulations for the Transportation of Explo- 
sives and other dangerous articles by freight and by express,” and are 
to be of the size as therein described. They shall be used, be of the text 
and be attached to the cars as prescribed by said regulations. 

A. Armstrong (Atlanta): If a car bearing these placards 
has been made empty and returned to your line, may you 
remove them and bill the delivering line the same as an adver- 
tisement ? 

Mr. Schultz: The American Railway Association recom- 
mended to the M. C. B. Association that this be made a 
penalty. I think the M. C. B. Association did not agree 
with it, and since it did not see fit to include it in the rules 
it is not a cardable defect. 


RULE 43 

Owners Responsible—Any damage to all-steel or steel-underframe cars, 
unless such damage occurred in wreck, derailment, cornering or side- 
swiping, and except unconcealed fire damage. 

G. Lynch (Cleveland): In view of the recent decision of 
the Arbitration Committee that drop doors on steel cars can- 
not be lost in fair usage and that, therefore, the delivering 
line is responsible, I want to ask the chief joint inspectors 
present if, when steel cars with doors, drop or hopper, are 
offered in interchange with one or more missing, is it a card- 
able defect? Does this decision make the delivering line 
responsible for missing doors of gondola cars? 

President Kipp: I would say that the decision is final 
and binding. A door found missing under the conditions 
described by the Arbitration Committee decision would be a 
cardable defect in interchanges. 

Mr. Lynch: In loading ore on the hoppers, the weight will 
carry the door away because of the mechanism of the door, 
or the parts securing the door. The loader permits the car 
to be loaded to capacity. We sometimes find the same thing 
in loading stone. It is not uncommon to find a door or two 
missing on these cars and the car is loaded. Are we going 
to make the delivering line responsible? 

A. M. Patrick (Mechanicsville, N. Y.): Issue a defect 
card. It is a cardable defect. 

H. Boutet (Cincinnati): I believe a majority of the inter- 
change inspectors understand Rule 43 to mean that it is an 
owner’s defect unless there was evidence of unfair usage. 

Mr. Trapnell: The Arbitration Committee has laid down 
this emphatic rule for us to work by, and they have not told 
us we could use our judgment in the matter unless certain 
things have occurred to the car. If certain things have 
occurred, then we can card; otherwise we cannot. 

Mr. Pendleton: Perhaps the Arbitration Committee had 
some information which guided it in the decision that we do 
not know anything about, but the fact remains, as we under- 
stand the rule, and as it has been interpreted to us by the 
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Arbitration Committee, that without evidence of unfair usage, 
the damage should be charged to the car owner and we 
should decline to card. 


RULE 58 


Delivering Company Responsible.—Air brake hose, when missing com- 
plete, missing cylinders, reservoirs, triple valves, interior parts of triple 
valves, angle cocks, cut-out cocks, dirt collectors, pressure-retaining valves, 
release valves, pipe or pipe fittings; also damage to any of these parts 
when such damage is due to wreck, derailment, cornering or sideswiping. 

G. Lynch (Cleveland): Is an angle cock handle broken 
an owner’s defect? As I understand it, if there is no evi- 
dence of unfair usage, the owner is responsible. 

T. J. O'Donnell (Buffalo): The usual way of breaking 
the handle is by the trainmen hitting it with a hammer. It 
should be delivering line defect. 

J. V. Berg (N. Y. C., West): A broken angle cock is 
owner’s defect according to the rule. 

F. H. Hanson (N. Y. C.): I move that it is the sense of 
this association that it is an owner’s defect. 

The motion was carried. 

RULE 80 

T. E. Giblin (C. & A.): The size of the journal is not 
quite clear. On the 80,000 lb. capacity cars it says—41% in. 
journal; 614 in. wheel seat and a 5 5/16 in. axle center, which 
is 1/16 in. larger than the M. C. B. standard. The other 
measurements are M. C. B. standard. A non-M. C. B. axle 
of the 80,000 lb. capacity measures the same as M. C. B. with 
the exception of the axle center which is 1/16 in. larger than 
the M. C. B. standard. 

Mr. Pendleton: While the axle center is 1/16 in. greater 
than the M. C. B. standard, it applies to the M. C. B. stand- 
ard axle. I cannot understand it in any other way than if 
you maintain a non-M. C. B. axle, it must not be less than 
these measurements. 

H. Cockran (B. & O.): An axle removed for 
whatever must be less than the prescribed limits. 
it reaches those limits but does not go below; is 
axle? 

Voice: It says below the prescribed limits. 

Mr. Hanson: I have never heard of an 80,000 lb. non-M. 
C. B. standard axle and believe the dimensions shown are in 
error, particularly as to wheel seat. 

C. J. Hayes (N. Y. C.): I believe the measurements given 
on page 108 for 80,000 lb. and 100,000 lb. capacity axles 
are 1/8 in. less than the M. C. B. dimensions. It came out 
in a circular under the 1915 rules that there should be a 
variation allowed for rough turning; on the 100,000 lb. and 
80,000 lb. capacity cars 1/8 in. should be allowed, and on 
the 60,000 Ib., 1/16 in. should be allowed. These dimen- 
sions have been reduced to conform to the allowances the 
committee gave. 


any cause 
Suppose 
it a scrap 


Voice: They do not make any allowance on the non-M. 
C. B. standard. 
Answer: They ruled that sufficient allowance was made 


on the non-M. C. B. axle. 
RULE 98 


S. Hansen (P. & P. U.): Is there any overlapping labor 
charge in changing two pair of wheels in the same truck? 

F. C. Schultz (Chicago): It seems reasonable if you re- 
move two pair of wheels on the same truck there should be 
some credit as it reduces the amount of work considerably 
for the second pair. The foot note seems to be an explana- 
tion. 

C. J. Hayes (N. Y. C.): A reduction of 28 cents ought 
to be made when two pair of wheels are removed from each 
truck. If you had a pair of wheels on A end and a pair on 
B end of the car, no reduction would be made. 


RULE 99, PAR. 2 
When axle is removed on account of owner’s defects on wheel, and the 
journal has increased in length more than % in. o1 


the collar is worn to 


RAILWAY MECHANICAL ENGINEER 


Vo. 90, No. 11 








less than 5/16 in., or the diameter of the journal is not at least % in- 
greater than the limiting diameters given in Rule &6, the axle shall be 
considered as scrap and credit allowed accordingly. 


C. J. Hayes (N. Y. C.): Referring to the second paragraph, 
I move that it is the understanding of this association that 
when the axle removed does not come up to the requirements 
in regard to dimensions; it should be scrapped against the 
owner. 

The motion was carried. 
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RULE 102, Par. 3 


In computing charges for bolts, nuts and forgings, if fractional weight 
of each entry on billing repair card is less than one-half pound, it must be 
dropped; if one-half pound or more, charge the entire pound. 


W. J. Babcock (D. & H.): If the weight of the bolts or 
nuts applied is less than 14 lb. you would drop it. If in 
making heavy repairs and the number of different sized 
nuts were under a half a pound, would you take the aggre- 
gate weight and in that way secure what you are entitled to? 

J. C. Keene (Wabash): If less than a half a pound, you 
should forget it, but you are permitted labor in all cases. 

Mr. Hayes: You cannot take the nuts or small bolts in 
the aggregate. We have to make the extensions under each 
item and if less than '% Jb., you would then drop it. 

Mr. Schultz: That does not seem right. You are liable 
to lose two or three pounds on one job. You can only drop 
the fraction of the pound in closing up your total weights. 

Voice: It says each entry. It does not say the aggregate. 

F. W. Trapnell (Kansas City): I move that this be sent 
to the Arbitration Committee for interpretation. 

Mr. Babcock: Before this rule was put into effect, the 
road which I represent had an agreement with several of 
our connections to try it out. We took several large bills 
against us that amounted to $400 or $500 from four different 
roads. We figured out all the nut charges on the actual 
basis of the overcharges and the undercharges and in no 
case did it amount to over $2.00 in a $600 bill, either one 
way or the other. 

The motion to refer the rule to the Arbitration Committee 
was carried. 


PASSENGER CAR RULES 


F. W. TRAPNELL (Kansas City): The preface of these 
rules makes damage occurring in ordinary service, etc., car 
owner's responsibility. During the movement of troops, 
and, also, with a great number of tourist cars in inter- 
change, we find many cars running with broken window 
glass and broken vestibule door glass. There is no indica- 
tion on the car that it has received unfair usage. Would that 
be owner’s or delivery line’s responsibility ? 

W. R. McMunwn (N. Y. C.): It will be admitted that 
the intent of the rule at the present time is that damage to 
any part of a car which can be seen without entering it, is 
considered delivering line responsibility, but that any defect 
which cannot be seen without entering car would be con- 
sidered owner’s responsibility. ‘The inside parts would be 
considered owner’s responsibility. My judgment is that 
broken window glass would be delivering company’s respon- 
sibility. 


APPRENTICESHIP COMPETITION 


The following awards were made in the competition for 
the best article on car department apprenticeship: First 
prize of $25 to B. F. Patram, foreman car repairs, Southern 
Railway, South Richmond, Va.; second prize,.C. N. Swan- 
son, superintendent of car shops, Atchison, Topeka & Santa 
Fe, Topeka, Kan.; third prize, W. K. Carr, chief car inspec- 
tor, Norolk & Western, Roanoke, Va. ‘The first prize article 
follows, and the others, as well as abstracts from the best of 
the other papers which were presented in the competition, will 
be published in future issues. 
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CAR DEPARTMENT APPRENTICES 
(FIRST PRIZE) 


BY B. F. PATRAM 
Southern Railway 


The question of apprenticeship in either car building or 
car repairing today is one that requires a great deal more 
thought, study and consideration than it has ever received 
since its inception. With the proper training along mechani- 
cal lines very much better mechanics for the passenger de- 
partment can be made out of bright, energetic boys than by 
any other method known to me. However, there are a great 
many things other than strictly mechanical ideas that should 
be instilled into the boy’s mind during the first and second 
years of his apprenticeship. The main points that should 
be carefully considered are to train the boy to be watchful, 
alert, quick to respond and neat. The first impression made 
on the apprentice’s mind is very important, for his mind is 
young and receptive and when the boy is made to see and 
understand he does not soon forget. 

An apprentice in the passenger car department should have 
at least passed through the sixth grammar grade, or its equiva- 
lent in schooling, and his fitness or degree of education should 
be determined by an examination prepared by the head of the 
car department. After passing this examination, and it has: 
been decided that the boy will start on his apprenticeship, 
he should be put to work, and should carry out the following 
schedule: 


Six months building and repairing passenger car trucks; 

Six months building and repairing platforms; 

Six months in the mill, laying off work only; 

Six months building and repairing engine cabs and pilots; 
Twelve months working on the outside of passenger car bodies: 


Twelve months working on the inside of passenger car bodies. 

If this schedule is thoroughly carried out it should qualify 
the boy for any position in the car department. If, at the 
end of the first six months, the boy does not show the proper 
aptitude to make an efficient car builder and repairer he 
should be transferred to some other branch of the railroad 
business to which it is thought he is better suited. During the 
four years’ course the importance of a technical education 
should be impressed upon the mind of the apprentice and 
everything possible should be done by those in authority to 
assist the apprentice in securing it. He should be offered 
every assistance possible in securing a thorough knowledge 
of the M. C. B. Rules, especially along the lines of interchange 
work and building and repair work. 

As to the building and repairing of freight equipment 
cars, I am strongly of the opinion that an apprenticeship 
system in this department of the car business is not only 
unnecessary but offers no advantage either to the railroad 
or to the men employed in this branch of the service. How- 
ever, I would advocate the use of helpers, who should be 
advanced as they qualify themselves to do this class of work. 
My reason for not advocating an apprenticeship course in 
the freight car department is as follows: First, there is no 
incentive for the young man to serve as an apprentice to 
a freight car builder or repairer because it would be neces- 
sary, owing to present conditions, for the boy to work side 
by side with men who were advanced from freight car helpers 
to freight car builders and repairers, in a much shorter time 
than is required in the apprenticeship course. Second, the 
pay of the freight car builders and repairers being so much 
out of proportion to the pay in other mechanical lines of rail- 
road work, the railroad companies and the employing heads 
would have difficulty in securing the services of voung men 
meeting the qualifications which would be required of them. 


INDIVIDUAL PAPERS 
The following papers were presented and will be published 
in future issues: Co-operaticn Between Yard and Repair 


Forces, by R. H. Dyer, Norfolk & Western; Passenger Car 
Work, by J. R. Schrader, New York Central; Car Depart- 
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ment Organization and Efficiency, by C. R. Dobson, Chi- 
cago, Rock Island & Pacific; committee report on M. C. B. 
Billing and Repair Cards, J. V. Berg, New York Central, 
chairman; Interchange Inspection, by W. H. Sagstetter, 
Kansas City Southern, and J. J. Gainey, Cincinnati, New 
Orleans & Texas Pacific; Freight Car Maintenance, by J. J. 
Justus, New York Central, and H. H. Harvey, Chicago, Bur- 
lington & Quincy; Proper Loading of Cars, by W. H. Bett- 
cher, Cincinnati, Indianapolis & Western; Handling of 
Equipment Repairs, by F. C. Schultz, Chicago; Sand Blast- 
ing Steel Equipment, by S. E. Breese; Passenger Car Work 
at Terminals, by C. Charlton. The following paper was also 
presented : 


PASSENGER CAR CLEANING AND SANITATION 


BY E. P. MARSH 
Chicago & North Western 


On the North Western the shopping period for passenger 
cars averages 15 months and it has not been found necessary 
to make a general practice of giving the cars intermediate 
light repair and cleaning. Cars regularly assigned to two 
and three day runs are thoroughly cleaned each time they 
arrive at a terminal, while cars on one day runs are given 
a thorough cleaning every other day. This cleaning con- 
sists of the following operations: 

First—Open all sash. 

Second—Blow out car from the top down, giving special 
attention to the curtain’ boxes, the space over the top sash, 
cushions and underneath the heating pipes and seats. Blow- 
ing out the cars has been found to clean them just as well 
as, if not better than, the vacuum system and it is much more 
rapid. 

Third—Brush off the upholstery and dust off the wood 
work, : 

Fourth—Wash the entire car, including the inside of the 
sash and floor. 

Fifth—Wipe all wood work with a renovator, care being 
taken to leave no greasy surface. 

While this is going on in the interior the outside is washed 
by means of a hose and long handled brushes, and if it is 
very dirty it is given an oxalic acid wash. The trucks, gas 
tanks and other exposed iron work along the sides of the 
car are brushed off with a solution of kerosene and water 
which gives them a clean, bright appearance. 

The interior cleaning has been found to be best handled 
by gangs of three—two men and a woman. The men do 
the heavier and overhead work and the woman, the saloons 
and lighter work. On the outside three-men gangs, two 
men with brushes and one with the hose—have been found 
to be the best combination. The cleaning and steaming with 
live steam of all water coolers is done by special men assigned 
to this work only. 

The regular inspection for defects in the running gear and 
the adjusting of brakes is made by regular gangs as soon 
as cars arrive in the yard. This work is done on a day- 
work basis, as is also the work of the carpenter, trimmer, 
plumber and lamp repairing forces. All of the car cleaning 
work, except that of cleaning the water coolers, is done on 
a piece work basis. 

Considerable difficulty has been found in properly disin- 
fecting the cars. While formaldehyde will kill the germ life 
it has been found wanting when used for exterminating such 
vermin as roaches; after some experimenting we have found 
that the burning of sulphur in the presence of water will 
do this work in a satisfactory manner. In all passenger 
carrying cars, not equipped with carpets, an 18 in. aisle 
strip of linoleum set into the floor, has been found to be 
cleaner, more sanitary and more economical than carpet or 
cocoa matting aisle strips. 

As is the case in most all work, when good work is desired, 
it must be well paid for. The piece work system has enabled 








580 


us to obtain this result with an indifferent class of labor; 
by practice and diligence the amount of work done by each 
gang has increased and by vigilant inspection it has been 
held up in quality, so that good work is now being done in 
sufficient quantity to make the work remunerative enough to 
hold the men and so avoid the trouble due to constant chang- 
ing in forces. The keynote of any efficient cleaning yard 
is an organization which runs almost of its own accord and 
only needs the touch of the car foreman’s hand in smoothing 
out the emergency kinks. 


OTHER BUSINESS 


Change in By-Laws.—The by-laws of the association were 
modified in two instances. Article 3 was changed to read as 
follows: 

“The membership shall be composed of car department 
officials, car foremen, chief interchange inspectors, chief car 
inspectors, chief clerks, chief M. C. B. billing clerks, also 
representatives of any private car line in the same capacity 
as active members and car inspectors, air brake inspectors 
and representatives of any railway supply firm as associate 
members.” 

Article 4 was changed to read as follows: 

“The officers of this association shall consist of president, 
first vice-president, second vice-president, secretary-treasurer 
and past president and seven elective members, who shall 
constitute the executive committee, the junior past president 
acting as chairman.” 

Secretary's Report.——The secretary-treasurer reported a 
membership of 554 and a cash balance of $379. There were 
116 new members received during the convention. The 
secretary-treasurer was voted a bonus of $25 in recognition 
of his arduous labors during the past year. 

New Officers ——The following officers were elected for the 
ensuing year: President, W. J. Stoll, chief interchange 
inspector, Toledo, Ohio; first vice-president, J. J. Gainey, 
general car inspector, C. N. O. & T. P.; second vice-presi- 
dent, E. Pendleton, chief interchange inspector, Peoria, IIl.; 
secretary-treasurer, W. R. McMunn, general car inspector, 
New York Central, Albany, N. Y. 

Resolutions were also adopted on the deaths of S. Hornby, 
J. W. Hogsett, J. F. Skala, and A. Faerber. 


ENTERTAINMENT AND EXHIBITS 


The committee in charge of entertainment features was as 
follows: L. S. Wright, the National Malleable Castings Co. 
(chairman) Chicago, Ill.; J. R. Mitchell, W. H. Miner Co. 
(secretary-treasurer) Chicago, Ill.; Charles Derby, Joyce- 
Cridland Co.; J. L. Stark, Chicago-Cleveland Car Roofing 
Co.; A. M. Wilson, Galena-Signal Oil Co.; Marshall de 
Angelis, American Steel Foundries; C. J. Wymer, Grip Nut 
Co.; C. J. W. Clawson, Bettendorf Co.; and C. F. McCuen, 
Standard Heating & Ventilating Co. 

The following supply companies had exhibits or repre- 
sentatives at the convention: 


American Rolling Mill Company, Middletown, O. 
ren E. McCann. eae 
American Brake Shoe & Foundry Company, Mahwah, N. J. 
American Steel Foundries, Chicago. Represented by F. L. McCune, M. 
DeAngelis and W. G. Wallace. 
Ball Chemical Company, Pittsburgh, Pa. 
Bettendorf Company, Bettendorf, Ia. 
and J. Brady. 
Boss Nut Company, Chicago. 
W. J. Fogg. 
Canfield Bros. Company. 
Curtin Supply Company, Chicago. 
Chicago Railway Equipment Company, Chicago. 
LaBarr. - 
Chicago-Cleveland Car Roof. Company, Chicago, 
Williams. 
Camel Company, Chicago. Represented by J. F. 
Ft. Pitt Malleable Iron Company, Pittsburgh, Pa. 
Fulton. ; 
Gold Car Heating & Lighting Company, New 
E. A. Robbins. 
Galena Signal Oil Company, Franklin, Pa. Represented by A. M. Wil- 
son, F. B. Smith, W. E. Auger, G. A. Arn, D. J. Justice, J. A. Graham 
and R. E. Webb. 


Represented by War- 


Represented by J. A. Gohen. 
Represented by C. J. Clawson 
Represented by W. G. Willcoxson and 
Represented by A. J. Canfield. 

Represented by G. E. Fox. 
Represented by E. A. 


Represented by F. H. 


Comee. 
Represented by A. M. 


York. Represented by 
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Grip Nut Company, New York. Represented by C. J. Wymer, Albert 
Roberts and W. E. Fowler. 

Heath & Milligan Manufacturing Company, Chicago. 
W. H. Pratt. : 

Hewett Rubber Company, Buffalo, N. Y. Represented by W. J. King. 

Hale & Kilburn Company, Philadelphia, Pa. 

Imperial Railway Appliances Company. Represented by V. E. Sisson. 

Joyce-Cridland Company, Dayton, Ohio. Represented by Chas. D. Derby. 

W. H. Miner, Chicago. 

Magnus Company, Chicago. Represented by Bruce Owens. 

Mahr Manufacturing Company, Minneapolis, Minn. Represented by 
H. H. Warner and J. R. Mathews. 

McConway & Torley Company, Pittsburgh, Pa. 

A. O. Norton, Boston, Mass. 

New York Air Brake Company, New York. 

National Malleable Castings Company, Cleveland, O. 
L._S. Wright, J. V. Davison and George V. Martin. 

Pressed Steel Manufacturing Company, Philadelphia, Pa. 

Q & C Company, New York. Represented by Albert Robertson and 
G. C. Pool. 


Represented by 


Represented by 


Standard Railway Equipment Company, New Kensington, Pa. Repre- 
sented by W. A. Brewer and J. T. Crawley. 
Southern Wheel Company, St. Louis, Mo. Represented by Allen 


Dunham. 

Standard Heat & Ventilation 
U. F. McCune. 

Standard Car Truck Company, Chicago. 

Scullin Steel Company, St. Louis, Mo. 

Templeton, Kenly & Co., Chicago. Represented by A. H. Beattys. 

Universal Draft Gear Attachment Company, Chicago. 

Union Draft Gear Company, Chicago. Represented by J. E. Tarelton 
and C. J. Gorman. 

Westinghouse Air Brake Company, Pittsburgh, Pa. 
A. L. Berghue. 

Western Railway Equipment Company, St. Louis, Mo. 
R. L. Landtin. 


Company, New York. Represented by 


Represented by 


Represented by 


THE ESSENTIAL REQUIREMENTS AND 
CORRECT TREATMENT OF HEAD. 
LININGS 


BY H. M. BAXTER 


The first, and most essential requirement of the ideal head- 
lining material is absolute imperviousness to moisture, 
whether it be in the form of humidity in the atmosphere, 
rain, or as used for cleansing purposes. Needless to say, 
this is also the characteristic most difficult to obtain. Light 
weight is important; the material must not warp, and should 
not be affected by heat or cold, either moist or dry. Blister- 
ing or “spotting,” splitting or separating are most serious 
faults, and no material with any tendency towards these de- 
fects should be considered as a headlining. 

Metals will meet the majority of the above specifications, 
but there are two important draw-backs to the use of metal 
as headlining or other interior car finish. The first is its 
great heat conductivity, thus making the cars too susceptible 
to outside weather conditions and requiring too great an 
expenditure for heating. The second is that metal always 
looks, feels and sounds like metal. No paint or other finish 
can hide its identity. 

There are numerous compositions on the market which 
take any finish very much the same as wood, are. durable, 
practically non-conductors of heat and do not absorb mois- 
ture. In adopting a material of this nature, it is better, if 
other qualifications are even, to select one which is made 
in one solid homogeneous thickness, instead of being ve- 
neered or laminated, any form of lamination naturally sup- 
plying an opportunity for lodgement of moisture, which, 
being sealed up with paint or other finishing coats, is almost 
sure to cause blisters, splitting and warping. 

Some of these compositions are not intended to be fin- 
ished in any way and acids are used in their manufacture, 
which either repel or destroy paints, varnishes or marbleiz- 
ing and polishing compounds. ‘They are largely manufac- 
tured for use in electrical insulation work, and it was through 
their use as switch-board panels that it was found possible 
to use similar material for the interior trim of passenger cars. 
They are also largely used for bushings and numerous other 
items which require special molded shapes. In the man- 
ufacture, the material can be curved and shaped so as to fit 
any angle in the car structure. 
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For any considerable order, body panels, etc., may be 
molded to exact size, it remaining only to fit them into place 
and do the necessary finishing. All of these materials will 
saw like thin wood, or rather veneer, but owing to the non- 
grain texture, it is necessary to use a very fine tooth saw. 

For filling in the cracks between boards, covering nail 
heads, etc., each of the manufacturers usually markets a 
composition calking compound, which possesses the same 
characteristics as its parent board. It can be filled, sized 
and finished, so that the entire surface presents the appear- 
ance of one board. 

As the composition and finish of each factory is slightly 
different it is obviously impossible to lay down a fixed rule 
for procedure in finishing. All of the materials, however, 
are made from a pulp of vegetable fibre; and one at least, 
is solely poplar wood pulp, the others ranging from an all 
wood pulp through mixtures of wood, cotton, hemp, etc. 

Being entirely a vegetable product, therefore, it is safe to 
say that the usual first coat of paint must be a filler. While 
the surface unevenness will probably not be so pronounced as 
in natural wood, this filing coat will nevertheless have to be 
well rubbed in, with a good, heavy bristle brush, preferably 
flat, and as large as the surface will conveniently permit. 

The only exception to the use of a filler as a first coat is 
when the material comes from the factory with a thorough 
coating of waterproof. In such cases a “filler” would not only 
be useless but would not “take,” leaving the surface blotchy 
and uneven, which condition would surely leave its mark 
through all successive coats. The foundation must always be 
smooth and good to produce an attractive finish. For water- 
proofed surfaces, a good size should be evenly and smoothly 
applied. An ideal first coat size may be made by mixing 

34 gal. commercial alcohol shellac and % gal. alcohol. This 
is inexpensive, is readily secured and will go much farther 
than any varnish size. 

After the first coat has been decided upon, correctly applied 
and allowed to dry thoroughly, the finishing coats may be 
commenced. As they will necessarily vary widely, it is 
hardly possible to discuss them in any comprehensive way. 





FITTING UP CAR JOURNAL BRASSES* 


Care should be taken in renewing journal bearings to see 
that they have a proper crown bearing, that the lining is not 
loose, and that the journal is not marred or scratched in any 
way. The journal wedge should not be too tight on the 
bearing, for it will pinch the edges of the bearing to the 
journal. The edges will then act as a wiper and prevent 
the proper lubrication of the center of the bearing. Neither 
should the wedge be too loose, for too much crown bearing 
will have a tendency to break the bearing, there being too 
much concentration of the weight on the crown. 

The average workman engaged in taking care of the pack- 
ing of boxes has had all of these points brought to his at- 
tention on numerous occasions, and should and does under- 
stand the causes of journal heating, and the methods he 
should employ to avoid it. Yet every railroad experiences 
periodical epidemics of hot boxes. ‘The attention of every- 
one is brought to the matter when this occurs, and for some 
time box packing receives more than its share of supervision. 
As soon as this is relaxed, the men again become careless, 
and another epidemic results. These epidemics are costly 
and could be eliminated to a large extent, barring such un- 
usual conditions as floods, etc., if, instead of waiting until 
hot boxes become so numerous that they have to be called to 
the attention of the higher officials, each car foreman should 
periodically check up his methods of packing boxes and as- 
sure himself that the matter is being handled in accordance 
with instructions. 





*From a paper on Car Department Problems presented by E. E. Griest, 
master mechanic, Pennsylvania Lines, Ft. Wayne, Ind., at the General 


Foremen’s Convention. 


RAILWAY MECHANICAL ENGINEER 


581 


CLASP BRAKES FOR HEAVY PASSENGER 
EQUIPMENT CARS* 


BY T. L. BURTON 
Equipment Department, New York Central 


The first requirements of a power brake are to stop the 
vehicle to which it is applied in the shortest possible dis- 
tance, consistent with maximum rail adhesion, during emer- 
gency braking, and in the minimum distance, consistent with 
accuracy and smoothness, during service braking, all of 
which is largely dependent upon the type of equipment em- 
ployed, the manner in which it may be operated and the 
braking ratio (percentage of brake power) that can be suc- 
cessfully used. 

The braking requirements for present day heavy steel 
passenger car equipment can best be appreciated by a care- 
ful analysis of the records of a number of passenger train 
brake tests with the earlier light wooden cars and the heavy 
steel equipment of today, and for those who care to make 
such an analysis the paper which was presented by S. W. 
Dudley at the February, 1914, meeting of the American 
Society of Mechanical Engineers is unqualifiedly recom- 
mended. For ready reference, however, it might be inter- 
esting to state that in 1902 an exhaustive series of brake 
tests was made on the Pennsylvania Railroad, under the 
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supervision of A. W. Gibbs, with trains consisting of one 
locomotive and comparatively light wooden cars, in which 
stops were made from a speed of 60 m. p. h. with emer- 
gency brake applications in approximately 1,000 ft. In 
1903 similar tests were made on the Central Railroad of 
New Jersey, under the writer’s supervision, in which pas- 
senger trains consisting of what was then considered mod- 
ern equipment, were stopped from a speed of 60 m. p. h. 
in an average distance of 970 ft. Early in 1905 another 
series of tests was made on the Pennsylvania Railroad with 
equipment similar in weight and construction to that used in 
the 1902 and 1903 tests with substantially the same results. 

The emergency braking ratio in the Pennsylvania Rail- 
road and the Central Railroad of New Jersey tests did not 
exceed 125 per cent of the car weight, and a reducing mech- 
anism was employed for automatically reducing the braking 
ratio during the stops, so that the mean effective ratio was 
approximately 100 per cent. Based upon results obtained 
in the three brake tests just referred to, a distance of 1,000 
ft. was considered a desirable theoretical emergency stop 
from a speed of 60 m. p. h. for a passenger train having 
the ordinary “high speed brake.” 

In the fall of 1905, closely following the second test of 





*This paper is to be presented and discussed at the Railroad Section of 
the annual meeting of the American Society of Mechanical Engineers, 
New York, Friday morning, December 8, 1916. 
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the Pennsylvania Railroad, similar tests were made on the 
New York Central, under the supervision of C. H. Quereau. 
The locomotive and cars used in this test weighed, however, 
considerably more than the ones used in previous tests, and 
the emergency stops from 60 m. p. h. were over 1,200 ft., 
in cases where the air brake equipment and braking ratio 
were substantially the same as had formerly produced ap- 
proximately 1,000-ft. stops with lighter equipment. Re- 
sults of the New York Central test immediately established 
the fact that as the weights of the individual vehicles of 
which the train was composed increased, the braking ratio 
would have to be increased, if the length of the stop was 
to be no greater than was formerly made with lighter equip- 
ment, and to meet the requirements of the heavier locomo- 
tives and cars the air brake manufacturers immediately de- 
veloped an air brake equipment with which could be had 
a higher braking ratio than was obtainable in 
with lighter locomotives and cars. 

In 1908 another exhaustive series of tests was made on 
the Southern Pacific with still heavier locomotives and cars, 
in which it was found that a distance of over 1,300 ft. was 
required for stopping the heavier trains from a speed of 60 
m. p. h. with no greater emergency braking ratio than was 
formerly required for making a 1,000 ft. stop with the 
lighter equipment. 

In 1909, R. B. Kendig conducted still another brake test 
on the Lake Shore & Michigan Southern with trains con- 
sisting of locomotives and cars closely approximating pres- 
ent day equipment in weight, for which was required an 
emergency braking ratio of 180 to 200 per cent of the car 
weight for producing approximately a 1,200 ft. stop from 
a speed of 60 m. p. h. These tests demonstrated to the 
entire satisfaction of all who participated in them that the 
emergency braking ratio for heavy steel cars would have 
to be not less than 180 per cent of the car weight if the 
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Fig. 2—Tilting and Displacement of Brasses and Journals with 
Single Shoe Brake; Four-Wheel Truck 


emergency stops were to be made in no 
than formerly required for the lighter cars*. 
Realizing that 180 to 200 per cent braking power applied 
to one side of a car wheel would probably produce ill effects 
on journals, brasses, trucks, etc., the writer had made a 
careful and thorough analysis of the force action on car 
journals as affected by high braking forces, and it is unfor- 
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*It is not the intention to show by the above references to 
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tunate that these analyses are of a character and magnitude 
which preclude the practicability of reproducing them in 
a paper of this kind, for they show conclusively the unde- 
sirability of applying to one side of the wheel a braking 
ratio of sufficient magnitude for stopping the modern heavy 
steel equipment in no greater distance than formerly re- 
quired for stopping the lighter wooden equipment. A sum- 
mary of these analyses are, however, shown in the accompany- 
ing iliustrations. . 

Fig. 1 shows a section of an M. C. B. 5-in. by 9-in. journal, 
brass and wedge under a 150,000-in. lb. car with an average 
nominal journal load of 11,300 lb. Lines R and R' (Fig. 
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Fig. 3—Force Action on 5-In. by 9-In. Journal: Car Weighs 
138,500 Ib. 


1) show the resultant of all loads acting on the journals 
with a single shoe brake, arranged in accordance with the 
M. C. B. recommendations for such a brake, and with an 
emergency braking ratio of 190 per cent. (R and R? are for 
different locations of wheels and direction of rotation.) It 
will be observed that the lines of action, R and R', are at a 
considerable distance below the supporting point between 
brass and wedge; that is, angle 4 is less than angle B and 
to push the journals 
braking is a natural 
stated. 

Fig. 2 shows the 


out of the brasses during emergency 
thing to expect under the conditions 


actual displacement of journals and 
brasses under service conditions closely approximating those 
described in Fig. 1. While this photograph is made from 
a four-wheel truck, the brake arrangement, nominal jour- 
nal load, braking ratio, etc., are, as previously stated, sub- 
stantially as shown in Fig. 1. 

As resultant R is affected in direction and magnitude by 
the distance from horizontal center line of wheels to center 
of brake shoes at face, Fig. 3 was made to show a summary 
of the analysis of the force action on journals with brake 
shoes suspended 10 in. from rail (8 in. below wheel cen- 
ters), which is lower than M. C. B. standard. The braking 
ratio employed in this case is approximately 160 per cent 
of the car weight. Angle A is still less than angle B and 
displacement of journals and brasses may be expected to 
result therefrom. 

Fig. + is a photograph taken at the end of a stop with 
the car from which the summary analysis shown in Fig. 1 
was made, and seems to confirm the analysis so far as con- 
cerns the effect of the braking load on journals. There 
seems to have been an open question in the minds of some 
as to whether the displacement of journals and brasses is 
controlled by the difference in angles 4 and B or A and C; 
that is, the pcints between which the brass is supported by 
the wedge seems to have been debatable, but a comparison 
of Figs. 1 and 2, and 3 and 4 should justify the statement 
that they are supported in their normal position only by the 
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horizontal surface contact with the wedge, and if angle A 
is less than angle B the journals will be displaced. 

To further check these conclusions an analysis was made 
of the force actions on a 5-in. by 9-in. journal of a 142,000-lb. 
car having six-wheel trucks, and a nominal journal load 
of 10,660 lb., with a service braking ratio of 85 per cent 
of the car weight and the arrangement of foundation brake 
gear the same as in Figs. 3 and 4. A summary of this 
inalysis is shown in Fig. 5, from which it will be observed 
that Angle A is practically 5 deg. less than angle B, and in 
testing the cars out in road service, it was observed that 
some journals were displaced during service braking while 
others were not. The analysis as summarized in Fig. 5 and 




















Fig. 


4—Tilting of the Truck and Displacement of Brasses and 
Journals at Stop with a Single Shoe Brake; Six-Wheel Truck 


the observatiens relating thereto strengthen the belief that 
if angle A is less than angle B the journals will be displaced. 
\lso that where angles A and B, as determined from draw- 
ngs, practically coincide there may be sufficient variations 
lue to wear or construction of truck and brake details or 
‘ocking of brasses and wedges to change either of these 
ngles sufficiently in service to cause the journals to be 
lisplaced or maintain a state of equilibrium. 

It must be admitted that the high shoe loads applied to 
ne side of the wheel only will produce undesirable results 
on journals and brasses as shown in Figs. 1 to 5 inclusive, 
ind in addition thereto, it would seem from the discussion 
vhich is to follow that the conditions previously described 
re seriously objectionable from the viewpoint of train 
raking. 

Consideration has been given to a change in brass and 
wedge design for the purpose of minimizing displacement 
of journals as referred to in the preceding discussion, but 
if this is done, it will still be quite difficult to stop the heavy 
steel car in substantially the same distance formerly required 
‘or the lighter wooden car. While on the other hand, it has 
een conclusively demonstrated that with a properly designed 
and constructed clasp brake the maximum available rail 
dhesion can be utilized in train braking, thereby reduc- 
ng the emergency stops to a question of adhesion rather 
than permissible braking ratio. It is, therefore, the writer’s 
pinion that a suitable design and make of clasp brake 
should be used on modern steel passenger equipment, the 
idvantages of which are, briefly stated, as follows: 


ik 


SAPETY 
In case of danger, requiring an emergency brake applica- 
tion, a much shorter stop can be made with the clasp brake 
than with a single shoe brake, other conditions except those 
affected by the brake gear being the same in both cases. 
If properly designed, manufactured and installed, there 
is no occasion to disconnect any part of the clasp brake rig- 
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ging between shopping of cars. The probability of the 
brake becoming inoperative through a failure to properly 
replace cotters when disconnecting the brake with the car in 
transit and the loss of brake pins resulting therefrom is 
reduced to a minimum. 

A thin brake shoe, or the loss of a brake shoe, does not 
always necessitate cutting out a brake to save the brake beam. 

If the clasp brake is properly designed, manufactured and 
applied to the car it will be practically impossible to adjust 
the rigging so as to impair its efficiency or interfere in any 
way with its proper operation. 

The axles and truck frames, in addition to performing 
their usual functions, become safety hangers for the major 
portion of the brake rigging, thus reducing to a minimum 
the possibility of derailment that might be caused by brake 
rigging dropping on the track in case of failure of the truck 
brake gear 

While the possibility of disconnected brake parts drop- 
ping on the track is greatly reduced in comparison with the 
single shoe type of brake gear, the danger is further reduced 
on account of the clasp brake parts being much lighter than 
those of the single shoe type. 


ROUGH VS. SMOOTH TRAIN HANDLING, ACCURACY IN 
MAKING STOPS, ETC. 


Many modern passenger trains are, on account of the in- 
herent shortcomings of the “single shoe” type of brake, ex- 
tremely difficult to handle smoothly. Careful investigation 
of the complaints of roughly handled passenger trains indi- 
cate that most of these troubles are due largely to non-uni- 
form braking power and the time in which it is developed, 
as a result of improper piston travel. 

In service braking at low speeds, whether for the purpose 
of stopping from such speeds or for completing stops from 
high speed, such as making a second brake application as 
the stopping point is approached, the brake power should 
be light and the retardation resulting therefrom must be 
developed slowly, or simultaneously on all cars, if smooth 
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Fig. 5—Force Action on 5-In by 9-In. Journal with Service Brake 
Application; Car Weighs 142,000 Ib. 


handling is to be insured. Smooth service stops from all 
speeds are also contingent upon the flexibility of the brakes. 
The seriousness of slack action shocks are greater than 
in former years on account of the greater average weight of 
cars and increased length of trains, and the chances for 
producing them are much ‘greater with the single shoe brake 
than was the case with lighter cars and shorter trains. 
Contrasting the desired rate at which the braking power 
should be developed at low speed, making service or emer- 
gency stops from high speed in a minimum distance neces- 
sitates developing a high nominal braking power, and in 
addition thereto it must be developed rapidly. The rate at 
which both service and emergency braking power is devel- 
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oped is largely dependent upon piston travel, and with a 
view to producing the best results under all conditions the 
automatic brake is built on the principle of maintaining, 
as near as practicable, 8 in. piston travel at all times and 
under all conditions. As an example, if, during service 
braking at low train specds, the piston travel resulting from 
10 lb. brake pipe reduction is only 5 in. instead of 8 in. 
(with some brake riggings it is 5 in. or less) the braking 
power will be fully 100 per cent greater than with the pre- 
determined standard piston travel of 8 in., and with the 
shorter travel a 10 or 15 lb. reduction will practically equal- 
ize the auxiliary reservoir and brake cylinder pressure, there- 
by materially reducing the flexibility of the brake. While 
the vibration of the car may cause the 5 in. piston travel to 
increase to practically normal before the stop is completed, 
it will not do so except when stopping from high speed. 
Moreover, if the travel does increase before the stop is com- 
pleted it will contribute nothing to smooth handling, as the 
shock will have occurred while the travel was short. 

Other things being equal, the clasp brake will develop 
a higher percentage of braking power than the single shoe 
brake during heavy service or emergency applications, but 
for light service braking at low speed the brake power devel- 
oped from a given brake pipe reduction is much less with 
the clasp brake than with the single shoe brake, and it is 
developed at a much lower rate, thereby insuring smoother 
train handling than can be had with the single shoe brake. 

The results just cited are due to the fact that with the 
single shoe brake the piston travel is practically proportional 
to the cylinder pressure developed, whereas with the clasp 
brake, with a shoe on each side of the wheel, the horizontal 
wheel or shoe movement relatively to the brake cylinder is 
reduced to 2 minimum, and such movement if produced from 
any cause will have no effect on the piston travel. More- 
over, with the clasp brake the shoes are located sufficiently 
close to the horizontal center line of wheel centers to obviate 
the pulling down of truck frames and variations in piston 
travel resulting therefrom. 

The removal of worn shoes and their replacement by a 
given number of new shoes without readjustment of slack, 
as is frequently done on long runs, will not affect the piston 
travel with the clasp type of brake to the same extent as 
would occur with the single shoe type of brake. 

The only remedy that can be offered for the difficulties 
arising from improper piston travel, which so seriously af- 
fects the braking power resulting from a given brake pipe 
reduction and the rate at which it is developed, is to apply 
a truck and body brake gear that will substantially insure 
uniform piston travel under all conditions of speed and cyl- 
inder pressure. The use of the clasp type of brake rigging 
with body brake gear to suit will, to a large extent, accom- 
plish these results and restore the flexibility of brake opera- 
tion which existed prior to the adoption of extremely heavy 
cars and long trains equipped with single shoe brakes. 

IMPROVES RIDING QUALITIES OF EQUIPMENT 

The high brake shoe loads developed on one side of the 
wheels with a single shoe brake produce a binding effect 
between pedestals and oil boxes, which interferes with the 
proper action of the truck springs during an application of 
the brakes, and when the shoes are hung low, as is neces- 
sary with the ordinary six-wheel truck and single shoe 
brake, the pulling down effect of the truck defeats in many 
cases the purpose of the truck equalizing springs. This 
binding between pedestals and oil boxes and the increased 
load on truck springs causes the car to ride hard when 
brakes are applied. This does not occur with the clasp brake. 

ELIMINATION BOXES 

With the single shoe type of brake rigging it will be ob- 
served that the high pressure exerted by the shoe on one side 
of the wheel causes the tilting of brasses sufficiently to lift 


OF HOT 


RAILWAY MECHANICAL ENGINEER 





Vo. 90, No. 11 


one side of the brass a considerable distance away from 
the journal (see Figs. 3 and 4) so that a wide space is open 
for waste to be caught between the brass and the journal 
when the brake is released and the brasses and journals re- 
sume their normal position. Investigation has shown that 
waste has been found wrapped around the journal, and that 
the collars on the axles are forced against the sides of the 
boxes. Further, these effects are not confined to emergency 
applications, but will also be noted in service applications 
of the brake and are all in the direction of producing hot 
boxes, while the unequal distribution of braking power and 
binding between boxes and pedestals has a tendency to cause 
slid flat wheels. 


DECREASE IN MAINTENANCE COST AND BRAKING SHOE 

While the principal advantages inherent in the clasp 
brake, of greater flexibility in service braking, etc., are out- 
lined in the foregoing and the primary consideration for 
its adoption must be the increased emergency efficiency over 
the single shoe type of brake, providing as it does for the 
possibility of greatly shortened stops, with a lesser tendency 
to slide wheels, and consequent increase in safety, the clasp 
brake will also, due to the principles involved in its design 
and construction, show a decided decrease in cost of main- 
tenance, not only in the brake rigging itself, but a substan- 
tial decrease in the cost of brake shoe material for equal 
amounts of energy dissipated. 


COST 


COST OF TRAIN OPERATION 

Investigation has developed the fact that with the single 
shoe type of brake on modern passenger equipment cars 
and the piston travel adjusted to proper limits, approxi- 
mately $5 per cent of the available tractive effort of the 
locomotive was consumed in pulling the train against the 
effect of brake shoes dragging on the wheels with the brakes 
released. (See M. C. B. Assn. Proceedings, 1910, page 
97, paragraph 3). With the clasp type of brake and the 
resulting increased shoe clearance, this loss is eliminated, 
leaving better maintenance of schedules and corresponding 
decreased cost of train operation. 


CONCLUSIONS 

In considering the application of clasp vs. single shoe 
brakes to the medern heavy steel passenger car of today the 
advantages of the former over the latter, as enumerated 
above, are but secondary to the primary question to be settled, 
namely: Are the present day trains to be stopped from given 
speeds in no greater distance than was required 10 to 15 
years ago for stopping the lighter wooden cars? If so, the 
question of whether or not an efficient clasp brake should 
be used on such trains is conclusively settled. The collision 
energy of the heavy steel passenger train as compared to 
the lighter wocden train has increased directly in propor- 
tion to the increased weight, and in geometrical proportion 
to the increased speed, in cases where speeds have been in- 
creased, to say nothing of the increased density of traffic. 
It would, therefore, seem that the use of a clasp brake is 
essential in successfully controlling the speed of present day 
or future passenger trains, and without regard to nominal 
increase in first cost or multiplicity of parts of brake gear 
resulting therefrom. 

The foregoing discussion on the relative performance of 
the clasp and single shoe brake is with the distinct under- 
standing that the former is designed upon a scientific engi- 
neering basis and is constructed and installed in accordance 
with the principles involved in the design, for while the 
claims made for the clasp type of brake have been conclu- 
sively demonstrated by exhaustive tests and road service, it 
has likewise been demonstrated that where the clasp brake 
is improperly designed or carelessly manufactured and in- 
stalled the results obtained in service are in many respects 
less desirable than with the single shoe brake. 

















REFRIGERATING FREIGHT IN TRANSIT* 


A Discussion of the Results Obtained in Tests 
Made on Different Types of Refrigerator Cars 


BY M. E. PENNINGTON 
Food Research Laboratory, Bureau of Chemistry, United States Department of Agriculture 


HE people of the United States are as dependent upon 
refrigerator cars for their food supply as are the 
people of England upon her ships. ‘The English re- 

frigerated food ship is the result of a systematic evolution; 
the American refrigerator car, like Topsy, has “just growed.” 
The United States has now well over 100,000 refrigerator 
cars belonging to railroads. It costs at least $1,500 to build 
a refrigerator car, and most of them are in need of rebuilding 
after five years of service. With such an investment and 
cost of maintenance, and with the responsibility of trans- 
porting fresh food to the people, we may well inquire into the 
efficiency of the car, and into the expense involved. 

The United States Department of Agriculture, through the 




















Bureaus of Plant Industry and Chemistry, has, for some 
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years, been studying the temperatures required to preserve 


perishable produce in transit. The department has obtained 
definite information on fruits, vegetables, dressed poultry and 
It is now determining the most efficient and econom- 
ical means of transporting these perishables. The problem 
is of great importance to the shippers, to the railroads, and 
to the consumer as well. 

The efficiency of the refrigerator car depends upon such 
factors as the quantity and kind of insulation, the type and 
the capacity of the ice bunkers, the size of the car, the tem- 
perature of the entering load, the manner of stowing the pack- 
ages, the circulation of the cold air from the ice bunkers, and 
the freedom of the insulating material from moisture. The 
economy of operation depends on such factors as the weight 
of the car in relation to the weight of the load, the amount 
of ice required to cool the product in transit, or to maintain 
the initial _temperatures of the precooled load, and the length 
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of life of the car. All these, and other questions are the sub- 
ject of investigation in the Department of Agriculture in con- 
nection with the study of the preservation of the good condi- 
tion of perishables while in transit. Apparatus and methods 
of investigation had to be developed to obtain the necessary 
data. Gradually there has been evolved an arrangement of 
electrical thermometers which can be installed not only in 
appropriate locations in the car but within the packages, and 
even inside an orange, peach, chicken or fish. ‘The wires 





Fig. 2 


from these thermometers run out between the packings of 
the door, and the terminals are permanently or temporarily 
attached to the indicators installed in a caboose. 

To complete this investigation will require years of detailed 
study. Certain fundamental facts, however, have been estab- 
lished and are outlined in this paper. For example, the 
distribution of the cold air from the ice bunker throughout 
the car is vital to the preservation of the lading. The circu- 
lation of the air is produced and maintained by the difference 
in weight of warm and cold air. The actual difference be- 
tween the weight of a cubic foot of air at 65 deg. F. (1.18 
oz.) and 32 deg. F. (1.27 oz.) is only 0.09 ounces. Experi- 
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ments with stationary precooling plants, cooled by ice or by 
ice and salt, have shown that the best and most economical 
results are obtained by hanging a basket of suitable ice ca- 
pacity close to, but not actually free from the walls of the 
room, and closing off the basket by an insulated bulkhead 
open about 12 in., both at the top and bottom, to permit en- 
trance and exit of air. In this way a large surface of ice is 
exposed to air contact and the air is compelled to travel over 
the entire column of ice before it escapes. The insulated 
bulkhead prevents the absorption of heat from the commodity 
and from the car, varying in quantity according to the dis- 
tance from the ice. ‘The bulkhead also facilitates a steady 
ascent and progression of the warm air in the car toward the 
top of the bunker. To further facilitate the distribution of 
the cold air, floor racks 4 in. high have been installed. 
Now let us see what practical results such a combination 
produces when applied to a refrigerator car which is, in other 
respects, of the usual type. Fig. 1+ shows the average tem- 
peratures in three cars of oranges in the same train in transit 
between Los Angeles and New York, each car containing 
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Fig. 3 


462 boxes of fruit. Car A had the box bunker and open, or 
slatted, bulkhead so commonly seen in present day refriger- 
ators. The lading was placed directly on the floor. Car B 
had a basket bunker, insulated solid bulkhead, and a rack 
4 in. off the floor. Car C was of the same construction as 
car B, but the ice was mixed with 9 per cent salt the first day 
and 5 per cent of the added ice on the second. The tempera- 
ture of the load in car A averaged 54.4 deg. F. The temper- 





+The study cf fruits and vegetables is being conducted by the Bureau of 
lant Industry under the supervision of H Ramsey. I am indebted 
to him for the data on oranges and also such other facts concerning the 
transportation of fruits and vegetables as are brought out in this paper. 
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ature of the load in car B averaged 49.5 deg. F., while car C, 
in which salt had been added to the ice, not only cooled the 
oranges more quickly but reduced the average temperature 
of the load to 45.4 deg. F., a gain of 9 deg. F. as compared 
with car A. The amount of ice placed in the bunkers in 
car A, including that remaining in them at destination, was 
approximately 23,200 lb. In car B the ice amounted to 
18,675 lb., a saving of more than two tons. Car C, which 
had been salted, had 22,750 lb., still a little less than car A. 
The results obtained with car C open up great possibilities 





Fig. 4 


in the better distribution of such extremely perishable prod- 
ucts as strawberries, raspberries and cherries, widely pro- 
duced under conditions which generally preclude proper 
precooling before loading into the car. The insulated bulk- 
head prevented the frosting of the lading next to the bunker, 
and the floor rack provided a quick runway for the very cold 
air, which soon lost its temperature of 20 deg. F., or even 
less, by the absorption of the heat of the lading and the car. 

Such results with the basket bunker, insulated bulkhead 
and floor rack, combined, naturally raise the question of the 
relative value of each of the three factors in producing and 
maintaining circulation, and gaining the available refrigera- 
tion from the ice. Experimentation shows that a rack on the 
floor of the car hastens the cooling of the load, and affords 
very decided protection to the lower layer of goods against 
both frost and heat. The floor rack alone, however, is far 
less efficient than the combination of the basket bunker and 
insulated bulkhead with floor rack. The addition of insula- 
tion to the bulkhead increases circulation and the lading is 
more rapidly and completely cooled than when the bulkhead 
is either not insulated or is open. For example, Fig. 2 shows 
two cars of similar size and construction, one of which was 
provided with a floor rack and an insulated bulkhead, the 
other as commonly used. Both were loaded with eggs. The 
car with the insulated bulkhead and the floor rack reduced 
the average temperature of the load 17 deg. F. in 64 hours. 
The load in the ordinary car showed a reduction of 7.5 
deg. F. during the same period. The average temperature 
of the car with the insulated bulkhead and the floor racks 
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was 5.5 deg. F. lower than the ordinary car. That it is not 
advisable to cease improvements with the floor rack and the 
insulated bulkhead is indicated by experiments which show 
that the quick cooling by ice and salt safely performed with 
the basket insulated bulkhead and floor rack is not possible 
without it. The pocketed cold air at the box bunker, which 
is always observed with bunkers of the box type, causes frost- 
ing of the goods against the bulkhead even when insulated. 





Fig. 5 


The failure of refrigerator cars to maintain even tempera- 
tures throughout the load has been a serious menace to ex- 
tremely perishable products. In order to produce tempera- 
tures at the top of the load between the doors—commonly the 
warmest place in the car—low enough to carry dressed poul- 
try safely, it has been necessary to freeze the birds at the 
bunker. While freezing in transit does not injure the food 
value of dressed poultry, it does lower its money value at 
certain seasons or in some markets. Better air circulation 
tends to equalize temperatures, as shown in Fig. 3. In the 
car with the box bunkers and open bulkhead (car B), where 
the load was placed on floor strips, the package at the bunker 
on the floor froze solidly (23 deg. F.) during a four-day haul, 
although the package on the top of the 4 ft. load was 35.4 
deg. F. A similar car (car A), except that it had a basket 


bunker with an insulated bulkhead and a floor rack, main- 
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tained an average temperature of 29.3 deg. F. at the bunker 
and 34.1 deg. F. in the package on the top of the load be- 
tween the doors. In the one case the average difference be- 
tween the warmest and coldest points in the car was 12.3 
deg. F.; in the other 4.8 deg. F. 

The reduction of the temperature on top layers can be in- 
creased by better and more judiciously applied insulation, 
especially in the roof of the car. Most of the cars in service 
have the same amount of insulation throughout, regardless of 
the additional straw on the roof during the heat of summer, 
and on the floor when frost protection is necessary. Experi- 
ments are now under way to determine just how much insula- 
tion it is advisable to have in roof and floors as well as in the 
body of the car. At present the work indicates that there is 
scarcely a car in the country which is sufficiently well insu- 
lated to be an economical as well as safe carrier of perishables. 

A large proportion of the refrigerato1 cars now in service 
have one inch of insulating material over the entire car. Some 
have two inches throughout, and a few, comparatively, have 
had especial care bestowed on the insulation of the roof and 
the floor. The lack of sufficient insulation, especially on the 
roof of the car, has been responsible for the fact that the top 
layers of such fruits as peaches, strawberries and cherries 
are so different in quality from the rest of the carload that 
they must be sold as separate lots. The higher temperature 
of the upper half of the car has led the shippers to urge 
longer cars, that they might extend rather than heighten the 
stacks of packages. As a result of this, and also in line with 
a general increasing of the capacity of all cars, the refriger- 
ator has been lengthened, regardless of the fact that heat 
transmission increases directly as the number of square feet 
of surface enclosing the car space. For example, a car whose 
roof, floor, walls and ends aggregate 1,170 sq. ft., and which 
is 33 ft. between linings, has the same amount of temperature 
protection with 2 in. of insulation as a car with 2.5 in. of 
insulation whose surfaces aggregate 1,407.5 sq. ft., and whose 
length between linings is 40 ft. 6 in. To determine the eco- 
nomical size of a refrigerator car in relation to the height of 
the lading, the consumption of ice, the total weight of the 
car and its initial cost, is an economic problem of importance. 
Studies to obtain such information are now in progress. 

The most obvious results due to increased insulation are, 
first, better protection to the lading against both heat and 
cold, and, second, a saving in the use of ice. The modern 
trend in the handling of perishables is to include a precooling 
as a preparation for shipment, and it is a highly desirable 

practice from all viewpoints. When the goods enter the car 
at a temperature conducive to preservation, it is the business 
of the car to maintain that temperature. The goods need no 
further refrigeration, and the ice in the bunkers is required 
only to overcome the heat leakage through the walls. The 
difference in performance of a car with one inch of insulation, 
as compared with a similar car, except that the latter was 
provided with 2 in., is shown in Figs. 4 and 5. Both cars 
were loaded with eggs and closed without putting any ice in 
the bunkers. The weather at the loading point was cool 
enough to ensure a cool car. The possible dangers—against 
which the insulation was to protect—lay ahead. Fig. 4, 
showing the performance of the car with one inch of insula- 
tion indicates very plainly that it could not protect the eggs. 
Fig. 5, on the other hand, shows that 2 in. of insulation, even 
with higher atmospheric temperatures, delivered the eggs at 
destination at practically the same temperature as they en- 
tered the car, and the maximum variation was but 4 deg. 
The one inch car needed 10,000 lb. of ice—the 2 in. car 
needed none. Is it any wonder that wide-awake shippers are 
picking out their refrigerator cars more and more carefully? 

Experimentation indicates that marked economies can be 
effected in the consumption of ice in transit aside from the 
question of insulation. Raising the load off the floor, in- 
ducing a circulation of air in the car, and bringing a large 
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surface of ice into contact with the air, tends to reduce the 
amount of ice used. As stated in another connection in this 
paper, a carload of oranges in a car having box bunkers with 
open bulkheads, and without a rack on the floor, had 23,200 
lb. of ice put into the bunkers between Los Angeles and New 
York. A similar car provided with basket bunkers, insu- 
lated bulkheads, and a floor rack had 18,675 lb. Neither 
load was precooled. 

That precooling of the lading means fewer icings in tran- 
sit is a matter of common knowledge. That by hard freezing 
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The temperature records show that the poultry grew gradu- 
ally warmer, faster on the top and bottom of the load, where 
the heat leakage from roof and floor was most pronounced, 
and most slowly in the center of the load, where the packages 
protected one another. The chart also shows that the amount 
of salt added during transit is insufficient to maintain the 
temperatures produced on the initial salting, when the full 
10 per cent of the weight of the ice was present. It must be 
remembered that the salt bores through the ice and escapes 
as brine more rapidly than the bulk of the ice melts, hence it 




















ExPeRimenr| S29 $ 1 J 
| 











snbteal Rees 
LENGTH: 39-6," INSID: 


KANSAS TO CALIFORIVIA 

| a | 

Deeks Ps BUNKERS . BOX | : 
| 


eo 








= BULKHEAD: OPEN 


—T — 


ICE YTY : YOI00 | 





VIVITIAL (CING - 


5S. 
“KL ADING| FROZEN POULTRY _| 4 
” TEMPERATURE A LOADING o* 


~ yaifustt.1.FLOQR| S7AIFS Sa ail 
settle ls: UysuULaqion : Si Enns |" F 
ii : me Fiogr, Rook = * 
* SALT 1050 




















—__] 























| 
} 
| 
| 
7] 








=< 
900 LBS ICE) 90 Las. Sai 
LT 



































8 
= 
aa 














300 jas /CE, \JO las 





























J a\ 1 
P\l lan : 
as LZ weg & |_| 
& G 
3 8 
\ fi 
oe : 3 





























3 





3 
| 
| 


| 


| 





























TEMPERATURE |/N DEGREES F. 
3 






































- 
} lorem 
{ 1 - . 
a -: aaa 
—— 
~ ar gr rroreo 
i , 5 q 
























































































































































— 











Fig. 6 


of the goods, they not only do not require additional chilling 
in transit, but actually furnish refrigeration to the car, is not 
so commonly recognized. Fig. 6 shows the temperatures in 
transit of 20,000 lb. of poultry, which went into the car at 
zero F, The railroad icing record shows that 4,700 lb. of 
ice was added during the eight-day haul and 470 lb. of salt. 
Other experiments, under comparable conditions, show that 
nearly 5,000 lb. of ice is used by cars carrying 20,000 lb. of 
poultry chilled to 30 to 32 deg. F. during a four-day haul, or 
approximately twice as much. 


is in constantly decreasing proportion. Icing and salting 
rules take no account of this fact. It is quite obvious that 
different rules must be formulated if efficiency is to be 
secured. This problem, like all the other problems confront- 
ing the shipper and the carrier who are engaged in getting 
perishables to market in good condition, can be solved only 
on the basis of exact knowledge. That knowledge the United 
States Department of Agriculture, in co-operation with the 
shippers and the railroads, is now endeavoring to acquire and 
to pass on to all whom it may benefit. 
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PLUNGER FOR HOLDING BAR STOCK 
BY EDW. F. GLASS 


The drawing shows a plunger for holding round or hexa- 
gon bar stock in the center of hollow spindle machines. This 
device is especially designed for machines having the larger 
diameter bore in the spindles. 

In practice we have had considerable trouble in holding 
the material true and steady with the chuck jaws only, as 
the portion of the bar that extends back through the spindle 
would flop around, causing the material to work loose in the 
chucks and break the tools. This is hard on the chucks and 
it is impossible to get a finished or true piece of work out 
of the machine. 

The device as shown consists of a plunger and rod. The 
body of the plunger is about 1/16 in. smaller than the diam- 
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eter of the spindle, and is fitted with three segments, which 
come in contact with the stock in the machine, and when the 
body of the plunger is forced against them they are ex- 
panded against the inside walls of the spindle, thus holding 
the material perfectly true and solid. The adjustment de- 
vice consists of a collar bushing that fits the end of the 
spindle, with a collar nut having a working fit on the inside 
of this bushing. On the end of this nut there is keyed a 
hand wheel. A screw bolt bored the diameter of the plunger 
rod is fitted in the collar nut and the larger diameter is 
fitted with a key latch that is held in place by a spring and 
cap screw to give it the required tension. In order to re- 
adjust this device it is necessary to loosen the hand wheel, 
turn the collar a quarter turn, push the plunger rod in until 
it engages the bar stock, turn back the collar and turn the 
hand wheel until the latch engages the next slot in the 
plunger bar; after the latch falls in, screw up by the hand 
wheel to the proper tension. 


OLD MAN DRILLING POST 
BY LEROY SMITH 


The accompanying engraving shows the general arrange- 
ment and details of an old man drilling post. This drilling 
post is made of soft steel, the drawing of which shows the 
details, and is self explanatory. One of the principal fea- 
tures of the post is the adjustable center, No. 3. By loosen- 
ing or tightening the screws at the bottom of No. 1, this 
center is easily shifted laterally. This at once obviates the 
necessity of putting the drill in place, and center punching 
on the bottom of the ordinary arm so that the point or screw 
of the drill will not run. Another feature is the ability to 
adjust vertically the center of the drill. Aside from this it 
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also has the advantage that when the feed screw of the drill 
has been run out, the center, No. 3, may be screwed down 
and the arm, No. 1, does not need to be shifted in order to 
drill deeper. It would appear at the first glance that this 
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arrangement might possibly not be very stable, but the ex- 
perience so far has been entirely satisfactory. 

This device was designed by J. A. Hamburg, machinist 
in the Pennsylvania shops at Olean, N. Y. 


INCREASING SHOP OUTPUT 


BY H. D. WOLCOMB 


Throughout the country there are many railroad repair 
shops which overhaul from 8 to 12 general repaired engines 
a month. Each shop has a system for handling the work 
that differs in some respect from all others, yet, invariably 
each shop claims its system to be the best. Local conditions 
may necessitate, to a small extent, certain slight deviations 
from a uniform plan of handling general repairs. But a 
shop which cherishes the delusion that it is superior in all 
things to all others, will be found just as inefficient as the 
shop which admits it is out of date. 

In the sense of detailed, impartial, systematic and com- 
prehensive interchange of experience, railroad repair shops 
are practically isolated units. One great trouble is that the 
average shop foreman does not read enough in the line of 
his work, and invariably when he visits other shops he 
returns home most impressed by those practices in which his 
own shop surpasses, losing sight of the valuable suggestions 
as to where he can improve his own conditions. In the follow- 
ing discussion of increasing shop output, it is intended to 
recommend only such economies as are definite in terms and 
certain in results, offer suggestions that can be put into im- 
mediate operation with present shop equipments, and that 
will not conflict with industrial conditions or require a large 
expenditure of money for improved machinery. Many shops 
have the system of special gangs for dismantling the engine 
before it is placed in the erecting shop for overhauling and 
rebuilding. This method is economical for the large shop 











but during the present age of saving everything of any pos- 
- sible value, and-the. scarcity of common labor, it is not the 
most efficient method for the small or medium size shop. 
Industrial plants claim that much money is wasted by 
watching the high salaried officer and not paying enough 
attention to the common laborer, which is just as true in the 
railroad shop for the common laborer can do much damage 
and waste much material if left to his own resources. If 
the same foreman is responsible for the replacement of 
material which he removes, it is a fact he will see that more 
care is taken in removing and storing it for future use. 
Misplaced material or material ruined in removal amounts to 
a large sum and in turn retards the quick overhauling of 
an engine. Also by having the same foreman responsible for 
the removal of material, he is better able to keep an accurate 
record of the cost of repairs to his engine. In order to pro- 
mote a feeling of pride, as well as to give proper credit to 
the foreman exercising the best judgment, a complete detailed 
cost of repairs to each engine should be posted. By doing 
this, it will be found that some foremen have been turning 
out: quick repairs at the sacrifice of costly material. 

Another big item of expense in the medium sized shop is 
the delivering of material about the plant when engines are 
dismantled at some one point. By dismantling and rebuild- 
ing on the same pit, the cost of delivering material will be 
saved and the men can use their time to good advantage in 
making repairs. While specialized repair work may be 
economical for large shops where there is enough work to 
keep the specialist busy, in the small shop there is too much 
time lost in changing from one job to another, or in waiting 
between jobs on account of the work coming to him at 
irregular intervals. 

Encourage the shop foremen by paying good salaries and 
in addition, giving a certain per cent of whatever can be 
saved in material by good management, and also for com- 
pleting the work under the specified time. If industrial 
organizations have found that giving commissions in addi- 
tion to salaries to their salesmen for obtaining extra business 
is good policy, why will not the same idea work out in the 
railroad repair shop? Giving a small bonus to the shop 
foremen brings out the good men, increases the output at 
no increase in cost, saves valuable material, and promotes 
better feeling between the company and its employees. Often 
when some foreman is given an increase in salary, his brother 
workers will look on it as a sort of favoritism, but if the 
bonus is given for actual services rendered in getting out 
work, the best man is bound to receive the benefit, and there 
can be no grounds for dissatisfaction. 

The assignment to him of too many duties is one of the 
drawbacks to the foreman’s output. It is possible to over- 
load the foreman with so many men that his entire gang 
is run on an_ inefficient plan. He jumps—mentally and 
physically—from one idea to another all day long. Increas- 
ing the number of workmen in a gang does not always 
mean an increased output in proportion to the number of 
men added. One gang of 32 men was overhauling nine 
engines a month and the gang was increased to over 70 work- 
men with the addition of an assistant foreman, yet the output 
was only increased to 12 engines. In this case, the number 
of workmen was increased over 100 per cent with a corre- 
sponding increase in output of only 3314 per cent. Industrial 
plants will prove by actual figures that it is folly to overload 
any foreman with too many men. ‘Today when the foreman 
should follow the ordering of material, instruct inexperienced 
workmen and check to some extent his daily costs of opera- 
tion, a gang of 25 men is the limit for efficient and economical 
handling. 

Too much time should not be wasted on keeping a record 
of small details yet there are some records that are important. 
Many men have failed simply because they paid too much 
attention to insignificant details while, on the other hand, men 
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have failed because they paid no attention to details that 
should have been watched. Some foremen will keep a 
duplicate set of records of material used, time of their work- 
men and other totally unnecessary information, for the same 
information is on record elsewhere and is more reliable than 
the records they keep. If it is really necessary to keep 
records, the foreman should be given a clerk so that his time 
could be used to advantage in placing and following up his 
work. 

In order to secure a steady and regular output, the move- 
ment of engines should be based on weekly output instead of 
monthly. The foreman should be given to understand that 
he is expected to produce, say, one engine a week, and to 
arrange his work accordingly. By having a monthly output 
the repairs are liable to drag along until the end of the month 
and then the entire output will be handled in a bunch, 
which means the swamping of certain departments. It is 
easier to plan and carry out work for a period of six days 
than for 30 days, for when a foreman has the entire month 
ahead of him, he will neglect small items that soon lead to 
the retarding of his work. In any shop of medium size, it 
will be found that the men will plan and carry out instruc- 
tions for a week ahead far better than for 30 days. It may 
take some time to bring this plan into effect but the results 
are bound to warrant the efforts. 

There is no doubt that a good shop routing system is the 
logical method of having work done on a regular schedule, 
but if there is no such system the general foreman can plan 
end carry out a schedule. In fact, at nearly every shop, the 
general foreman is nothing more than a routing engineer, 
for his duties are to follow up work in all departments and 
have it completed on schedule time. 


FUEL OIL INSTALLATION FOR SMALL 
SHOPS * 


There seems to be a growing demand for a cheap and safe 
installation of fuel oil devices which can be made at small 
shops and terminals. The arrangement here submitted, 
which has been passed on by some of the best fuel oil en- 
gineers that we have been able to get an opinion from, is 
an installation which can be set up by the local forces and 
will be a guide in establishing a standard installation for 
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Fuel Oil Installation for Small Shops Recommended by the Railway 
Fire Protection Association 


small plants. While the plan contemplates the use of 

automatic cut-off valve, which the committee recommends at 
all times, it can be operated without, provided the tank is 
installed deep enough in the ground to give the. supply pipes 
a drainage toward the tank. This is a cheap and safe 
installation and while the plan shown may be changed to 
suit local conditions, the general scheme should be adhered to. 





*From the Seine of the committee on Oil Burning Appliances, presented 
at the third annual convention of the Railway Fire Protection Association, 
held in New York, October 3-5, 1916. 
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ELECTRIC WELDING IN RAILROAD SHOPS 
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The Field for Arc Welding Is Extensive. and Its 
Usefulness Just Beginning to Be Appreciated 
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Welding a Broken Locomotive Frame by the Metal Electrode Process. 
LECTRIC arc welding is a form of autogenous weld- 
ing. There is nothing mysterious about the use of 
electricity for welding, as its function is simply to 
produce heat, that being the sole reason for its use. In elec- 
tric arc welding one terminal of a source of direct current 
is connected to the piece to be welded, the other terminal 
being an electrode in the hand of the operator. The 
movable electrode is touched to the article, establishing the 
flow of current. The arc is drawn by withdrawing the elec- 
trede a short distance. If this separation is maintained 
with:n moderate limits the arc will continue to flow between 
the electrode and the object and the heat of this arc fuses 
the metal at the point of welding. 


ARC WELDING PROCESSES 


[here are two commonly used arc welding processes which 
ive distinguished by the material used in the manipulated 
electrode. These are most commonly called the carbon 
electrode and the metal electrode processes, or they may be 
termed, after their inventors, the Benardos and Slavianoft 
processes, respectively. 

In the Benardos method the electrode manipulated by 
the operator is a carbon pencil which varies from ™% in. to 
| in. in diameter and from 6 in. to 12 in. in length. The 
size of the pencil used is varied to suit the nature of the 
work. Special pencils for arc welding may be secured from 
carbon manufacturers, they being preferably of graphitic 
carbon which has high thermal and electrical conductivities. 
fhe carbons should be uncored. Long pencils are generally 
clamped near the working end in order to shorten the cur- 
rent path and reduce the internal resistance; as they wear 
away the clamping position is changed. ‘The pencil should 
be ground to a point and should be maintained fairly sharp 
in order that the position of the arc may be controlled. With 
round ends the arc has a tendency to travel, especially if 
there be any movement of air. The carbon is clamped in 
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a light weight, insulated holder having a shield in front 
of the handle to protect the operator from the excessive heat. 

The arc welding process involves the heating of the object 
to the proper degree, followed by the feeding in of molten 
metal of proper characteristics to join the parts, to fill the 
holes or to build up the surface, as desired. This filling 
material is usually introduced by melting the so-called filler 
rod under the arc. For wrought iron or steel, various filling 
materials, ordinarily Norway and Swedish iron, may be used. 
Bits of steel castings, boiler iron or scrap are sometimes 
used in place of filler rods. For cast iron, either of the 
above rods may be used or copper wire or special cast iron 
filler rods high in silicon may be best suited. A high per- 
centage of silicon in the filler rod tends to give soft metal 
at the weld. The filler bar should be % in. to % in. in 
diameter, depending upon the nature of the work. Rods of 
14 in. diameter are good for average jobs, and those about 
3 ft. in length are as long as can be conveniently manipu- 
lated. Short rods and small bits are harder to use since 
they cannot be readily seen by the operator. 


OPERATOR’S HOOD 


The electric arc is of intense brilliancy and injurious to 
the naked eye when viewed from some distance. Close at 
hand it is practically blinding. It therefore becomes neces- 
sary to equip the operator with a screen or hood. A window 
is provided, in which several thicknesses of red and blue 
glass are used to cut down the light and screen out the violet 
rays. Any dark glass should not be used as only properly 
selected glass will thoroughly protect the operator from eye 
strain. The glass used is so dense as to be nearly opaque 
toward ordinary daylight, but after the arc is struck, the 
operator can see his work quite readily. The rays of the 
arc have an effect on the skin similar to sunburn. Heavy 
gauntlet gloves and fairly heavy clothing should therefore 
be used; and the screen or hood must be kept in front of the 
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face to prevent rapid sunburn. Suitable screens and hoods 
can be purchased or easily constructed, and in selecting 
them one should be found which allows easy inspection of 
the work by lifting or swinging the window carrying the 
glass. It is desirable that, where possible, arc welding be 
done in an enclosure so that passers-by will not be blinded 
by the light, which may thus contribute to a possible acci- 
dent. Also, since the arc is sensitive to air currents, all 
severe drafts should be shut out. 


MATERIAL AND EQUIPMENT USED 


The use of a flux is somewhat optional. ‘The purpose 
of a flux is to protect the surfaces from oxidation, and some 
welders are emphatic believers in it, while others see no 
benefit from its use. Practice is not standardized in this 
respect. It is hardly necessary to use a flux when welding 
wrought iron or steel;but when welding cast iron the use 
of a flux may be generally recommended. Borax makes a 
good flux to which may be added about 20 per cent of red 
iron oxide. Many commercial fluxes are obtainable, and 
all may be used either dry or wet. ‘The most satisfactory 
‘results are obtained by mixing the flux into a paste, using 
‘water, and coating the filler rods with this paste. Filler 
‘rods may be purchased in this form also. As such rods 
‘melt the flux is introduced automatically. 
| The arc welder who has any large volume of work to 
‘perform, particularly upon cast iron, should be provided 
with a suitable preheating and annealing furnace which 
may be heated by oil, gas or charcoal. Its use is almost 
imperative for many jobs on cast iron. Aside from the 
furnace, some fire bricks, fire clay and asbestos for mold- 
ing and damming, a wire brush for removing scale and a 
machine hammer for peening the new metal complete the 
list of equipment required. 


CURRENT USED 


The electric power must always be direct current. For 
carbon electrode work, about 35 to 50 volts is required across 
the arc, the exact amount varying with different classes of 
work and different arc lengths used by the operator. It 
must be possible to short circuit the arc without causing 
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Fig. 1—Diagram Showing Use of a Water Barrel Resistance 


too severe a rush of current in the feeder circuit. In the 
Benardos process the current required depends upon the 
nature of the work, amounting to about 300 to 400 amperes 
for average service. ‘Thus about 15 to 20 kw. of heat is 
liberated at the arc for heating the metal. 

If power is taken from 110-volt or 220-volt or even 550- 
volt power lines, resistance may be inserted in series with 
the arc to reduce the voltage to the desired value. This 
resistance serves a double purpose in that it cuts down the 
arc voltage and, at the same time, prevents a heavy short 
circuit current when the electrode is held in contact with 
the object previous to drawing the arc. Water barrels or 
rheostats may be used for this purpose, as shown in Fig. 
1. Grid resistances are superior to water barrels in that 
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they are more portable and may be worked hard without 
giving trouble such as is experienced due to boiling over 
of water rheostats. For the. occasional job, however, the 
water rheostat is as satisfactory as the expensive motor 
generator set, except that with its use the cost for current 
is greater. The wiring diagram illustrated in Fig. 2 shows 
the connections of an electric welding outfit using grid re- 
sistances. 


MOTOR GENERATOR SETS 


If alternating current alone is available, a motor gen- 
erator set is a necessity. Such a set is also of value where 
the direct current is at 115. volts or higher and where a 
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Fig. 2—Diagram Showing the Connections for a Welding Outfit 
Using Grid Resistances 


considerable volume of work is handled, as there is con- 
siderable power lost in reducing the voltage from 230 to 
50 volts by resistance. The purpose of a motor generator 
set is to transform the available power and deliver it in 
the form best suited for the welding. In a straight direct 
current set the only object is to save power. The justification 
of the investment depends upon the amount of welding 
work done, the character of the work, the voltage of the 
supply and the cost of power. Where the only available 
power is alternating current, a motor generator set is neces- 
sary since arc welding with alternating current can be done 
only with the greatest difficulty. 

Two distinct types of motor generator sets are available 
for arc welding, different manufacturers championing dif- 
ferent systems. In one type the current is delivered at an 
approximately constant pressure of 75 volts and an adjust- 
able resistance is used in series with the arc to vary the 
arc voltage to suit the work in hand. ‘The connections for 
the generator of such a set are shown in Fig. 2. This type 
of generator is particularly adapted for installations where 
several welders will work simultaneously. Under such con- 
ditions each welder adjusts his arc by means of an individual 
resistance bank on a small panel furnished for each outlet. 
Several welders may draw power from the same motor gen- 
erator set, yet be entirely independent of each other. This 
type of machine does not eliminate all the resistance losses, 
inasmuch as the reduction from 60 volts to arc voltage is 
represented by resistance loss. The sets of this type which 
are on the market are normally capable of handling a single 
large carbon arc or several smaller metallic arcs simul- 
taneously. 

The second type of motor generator set is a so-called 
constant current or variable voltage equipment. In this 
system the generator delivers a variable voltage, maintain- 
ing an approximately constant current flow. For instance, 
when the electrode touches the object in striking the arc, the 
voltage is nearly zero, and as the electrode is drawn away, 
the voltage increases with the lengthening of the arc. A 
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machine of this type delivers automatically the desired volt- 
age to maintain an arc of desired intensity. It is there- 
fore effective in affording constancy and uniformity of the 
arc and, inasmuch as no ballast resistance is required, this 
system is more efficient than the previous one. Sets of this 
type are commonly built of proper size to handle a single 
metallic arc. Obviously, such a set can feed but a single 
arc since, with more than one outlet, the requirements of 
two welders would interfere. When carbon arc welding 
is to be done, two or more sets are paralleled to supply 
the required capacity. 


WELDING WITH THE CARBON ARC 


In the Benardos process it is necessary that the piece 
to be welded be connected to the positive side of the sys- 
tem, the manipulated carbon being the negative side. In 
a direct current arc the greatest energy absorption, there- 
fore the highest temperature, occurs at the- positive elec- 
trode. This may be explained by the theory that the metallic 
vapor in the immediate vicinity of the positive electrode is 
of higher resistance than that near the negative electrode. 
When the metal to be welded is made the positive electrode, 
melting should be more rapid, since the greatest heat is 
developed at the metallic surface. As iron and steel are 
more readily vaporized than carbon, with the metal the 
positive terminal, a greater quantity of metallic vapor is 
carried into the arc. This vapor has greater conductivity 
than carbon vapor and maintains the arc more steadily. 
Also, if the carbon were the positive terminal, the arc stream 
would carry carbon particles and vapor into the weld, mak- 
ing the metal hard and brittle. 

In making a weld with the carbon arc, the piece to be 
welded is laid upon the metallic welding table in such a 
way that a good contact is secured. The point of welding 
should preferably be on top, as it is much more difficult 
to weld upon the side of an article than upon its top sur- 
face. Welding upon the under side of pieces cannot be 
accomplished by the Benardos method and can be done 
only after much practice with the Slavianoff method. If 
a large piece is to be welded it may be more convenient 
to simply clamp the positive lead to it at some point. 

Preparation of work for welding by the carbon arc con- 
sists mainly in thoroughly cleaning the surfaces to be welded. 
In most cases this can be done by turning the work edge- 
wise or inclining it and then going over the surface with 
the arc and melting off all surface impurities which will 
run off by gravity, thus leaving clean metal. The same pro- 
cedure can be followed where two pieces are to be joined, the 
arc being used to melt the edges of the sections to be joined 
so as to provide a V-shaped groove at their junction, thereby 
insuring that the entire joint is filled with perfect metal. 
Where thick sections are to be joined, it will often be found 
advisable to cut a groove from both sides to the center of 
the section. In any event it is essential that the groove 
extend entirely through the junction. 

At the beginning of the work the arc must reach the 
bottom of the groove and liquefy that point first. It is im- 
possible to reach the bottom of a narrow groove since the 
arc will jump to the sides. A double angle of about 90 
deg. is therefore necessary. If a crack is to be repaired, 
it should first be recessed either by using the arc as just 
outlined or by chipping a V-shaped groove in it. When 
two pieces are to be welded together they must be first alined 
and clamped together or to a third piece. If a one-sided 
heat is to occur, some allowance must be made for unequal 
contraction. This part of the work calls for experience. If 
it is desired to build up new metal to any height, a mold 
must be made to retain the molten material which may 
be made of asbestos or fire clay. 

The preliminary work being completed, the welding may 
be started. The resistances are adjusted to the estimated 
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proper values, the operator touches the carbon to the object 
and draws his arc. The arc should be made fairly long, 
particularly at the beginning of the work. A long arc in- 
creases the energy and heating, and at the same time dis- 
tributes the heat better. A very short arc hisses and is 
likely to produce a hard, brittle weld. The proper length 
of the arc depends upon the size of electrode and nature 
of the work, but may be from one inch to over two inches. 
If the arc cannot be drawn to this length there is too much 
ballast resistance. If the arc is too fierce and the current 
too high, the ballast resistance is too low. It is well to use 
an ammeter always so as to observe what current is most 
effective for different kinds of work. By remembering pre- 
vious conditions it will be possible to always work under 
the most favorable conditions. 

The arc is moved with a rotary motion from one side 
of the piece to the other in order to distribute the heating 
uniformly over the zone to be welded. When melting tem- 
peratures are reached the arc is confined more to the center 
of the groove and the filler rod is brought into play to start 
filling in, care being taken to see that the new metal adheres 
and flows into the metal of the side walls. As new metal 
is added the groove is filled and the point of action is moved 
forward. ‘The arc is kept in motion all the time, however, 
a circular swing being most effective. If flux is used for 
the work and this is not supplied in the filler rod it may be 
shaken into the weld from time to time, a can with per- 
forated cover forming a convenient means. As soon as the 
weld is completed the electrode is laid aside, the hood re- 
moved and the new metal given a thorough peening to make 
it more dense and improve the grain. The work of weld- 
ing should, if possible, be done in one continuous heating 
in order to prevent formation of oxide and for other reasons. 
A heavy piece may be welded from two sides, in which case 
each side would be hammered before turning over. 


WELDING WITH THE METALLIC ARC 


The metal electrode or Slavianoff process is, in most 
respects, quite similar to the carbon process. Instead of 
the carbon pencil a smaller metallic pencil is used which 
also forms the filler rod; it melts away and enters or builds 
upon the object as the welding progresses. A lower voltage 
and shorter arc are used for this method. The arc is only 
about % in. to 3-16 in. long, while the voltage at the arc 
is about 18 to 30 volts. The current used will be about 90 
to 200 amperes, according to the size of the pencil and the 
character of the work. The pencils are from &% in. to % in. 
in diameter and about a foot long. A small, light holder is 
used, being arranged to grip the pencil through a cam or 
other clamping arrangements, so that new pencils may be 
quickly inserted as the old ones are consumed. 

Preparation of work for welding done by the metal elec- 
trode arc is in most respects similar to that for carbon arc 
work. For many classes of work, in fact, the carbon arc can 
be used to prepare the work for repair by the use of the 
metallic arc. ‘The first essential is that of absolute cleanli- 
ness of the work, all traces of oil, scale, rust, etc., being 
thoroughly removed before welding is begun. Where flues 
are to be welded to flue sheets in locomotive fireboxes, this 
cleaning can be very satisfactorily done by use of a sand 
blast which, if properly used, leaves the flues and sheets 
in condition for welding without further preparation. 

Before attempting to repair work such as cracked fire- 
box sheets, broken frames, etc., it is necessary to provide 
space for the metal to be added, just as is the case with the 
carbon electrode process. Where a crack is to be repaired 
the sheet should be cut along the line of the crack, into a 
V-groove with an angle of about 90 deg., the sheet being cut 
entirely through and the width at the bottom of the groove 
being approximately 1-16 to % in. The cutting may be 
done either by a chisel or by first using the carbon arc to 








cut the groove, then using an air chisel to clean up the sides 
and remove all of the melted surface. 

Where welding is to be done in a vertical plane as would 
be the case where vertical cracks are to be repaired on firebox 
side sheets, or the vertical sides of a patch in the firebox, 
the welding should be begun at the bottom of the groove. 
The metal added is then built up on top of that previously 
deposited, and with reasonable care sound welds are assured. 

In filling in cracks, welding patches, etc., practice dif- 
fers as to whether to fill the entire groove at one appli- 
cation of the arc or whether to first fill the bottom of the 
groove and later add enough metal to finish the weld in a 
second course. Either method should give satisfactory welds 
providing proper care is taken by the operator to assure a 
thorough junction between the sheets and the new metal. 
Where welding is done in more than one course, care should 
be taken to see that all particles of oxide or slag are removed 
from the surface of the preceding course, as well as from 
the edges of the sheet. This can best be done by the use 
of a stiff wire brush. 

Where long seams are to be welded, as for example, in 
welding in a half side sheet, practice again differs as to the 
best method of taking care of expansion. Some operators 
prefer to allow for expansion by widening the gap between 
the sheet, this being done by setting the new sheet away at 
a slight angle; the allowance usually made by these opera- 
tors is about % in. to % in. per foot of length. Then when 
the weld is begun at one end and the work is carried on, 
the two edges will gradually draw together, due to the con- 
traction in the weld at cooling. Other operators prefer to 
place the two edges in final relation to each other, holding 
them at the proper distance apart by means of “tacks” at 
intervals of 12 in. to 18 in. The weld is then begun at 
either end and as it approaches a ‘“‘tack” the tack itself is 
cut out by use of a chisel and solid metal welded in, the 
tack simply serving the purpose of holding the sheets in 
proper relation until the weld is made. When tacking is 
used, it has often been found advisable to weld a short space, 
say six or eight inches, from one end of the seam, then go 
to the other end of the seam and weld a like distance, thus 
keeping heating and expansion at a minimum. 

In any event, troubles from expansion will be found at 
a minimum where the metal electrode arc is used as while 
the heat at the weld is very intense it is also very concen- 
trated so that the total heat tending to expand the metal 
surrounding the weld is a minimum. 

The object is commonly made the positive terminal, as in 
the Benardos method, although it is possible to reverse this 
relation with quite satisfactory results. Reversal of the con- 
nections causes the metallic pencil to become the point of 
greatest heat so that it melts away quite rapidly and may 
deposit upon the object when the latter is too cool. Reversal 
of connections, however, may be convenient in some cases, 
as, for instance, field work in an electric traction system 
where the power is taken from the trolley. Under such con- 
ditions, if the object is made positive, careful insulating 
arrangements are necessary. If worn frogs or crossings are 
to be built up, the object is of necessity the negative terminal. 

Since the metallic arc is less intense than that with the 
carbon electrode, the hood may be dispensed with, but a 
screen is still required and gloves must be worn. The ma- 
terial for the filler rod may be Norway or Swedish iron or 
Bessemer steel. ‘The first mentioned is recommended. Pen- 
cils coated with flux may be purchased, otherwise flux may 
be shaken into the weld from time to time. Little flux need 
be used when welding by this method. 

The process of welding with the metallic electrode is 
much like that using the carbon electrode, but since the arc 

is so short, a steady hand is required to maintain it. A 
little withdrawal of the pencil causes the arc to go out, while 
touching the object piece may cause the pencil to adhere. 
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Supporting the arm helps to keep the hand steady. The 
pencil and the point of application should both be molten 
simultaneously and the movement of the pencil and length 
and intensity of the arc must be adjusted to obtain this con- 
dition, otherwise a good weld is not secured. Lengthening 
the arc slightly increases the heating at the piece. Inasmuch 
as metal is being constantly melted off and deposited, the 
pencil must be kept in gradual progression to prevent piling 
up of the metal in one spot. It requires considerable prac- 
tice to obtain the right heat and right deposit simultaneously. 
A weld made by the metal electrode process does not usually 
require hammering as the grain is found to be closer and 
better than when the carbon electrode is used, but a little 
hammering does no harm, if done while the weld is still at 
red heat. 


ALLOWING FOR EXPANSION 


The process of melting and filling in the metal does not 
comprise the entire art of welding, as properly allowing for 
expansion, contraction and warping is a most important 
feature. In the case of castings particularly, difficulty is 
sometimes experienced due to cracking while the piece is 
cooling. ‘The crack is most likely to occur at the weld, 
although pieces not infrequently crack at an adjacent point. 
Cracking may be caused by poor welding due to dirt or oxide 
or carbon from too short an arc, but it is more likely due 
to the shrinkage stresses incident to cooling. Any piece is 
larger while hot than when cold, consequently if a portion 
of a casting is hot and a portion cold it is easy for great 
strains to be set up. Cast iron will withstand little tensile 
stress, hence it cracks as the stresses incident to shrinkage 
are of great magnitude. To avoid shrinkage stresses is part 
of the art of welding, and considerable study may be given 
to this feature. Shrinkage troubles may be materially re- 
lieved if the casting is brought to a red heat before welding; 
then, after the work is completed, it should be allowed to 
cool slowly in the furnace or buried in lime or mica dust. 
Slow cooling is also necessary to secure soft metal in cast 
iron work. If an ordinary casting, when poured, is allowed 
to cool quickly, it becomes chilled iron, hard and brittle, 
likewise the cast metal flowing into a weld will become hard 
if cooled rapidly. It is easy for a weld to be chilled quickly 
as there is heat conducting metal all about it which will rap- 
idly absorb its heat; hence the desirability of annealing. 


TEMPERATURE OF THE ARC 


The temperature of the electric arc is estimated at 6,300 
to 7,200 deg. F., it being the hottest flame known. The arc 
is therefore applicable to the melting of all metals. In prac- 
tice, however, electric arc welding is most effective for work 
on wrought iron and steel. Welds in cast iron are not always 
dependable, and may be hard if carbon is allowed to enter 
the metal from a short arc or if the piece is chilled. Malle- 
able iron, which is malleableized white cast iron, cannot be 
dependably welded by any process. When welded it loses 
its malleability because of the heating and filling, and returns 
to its original state as white iron, hard and brittle. The 
electric arc is also ill-suited for welding brass and bronze 
as it is too hot and vaporizes portions of the alloy. 


STRENGTH OF WELDS 


The strength of electric arc welds is usually about 70 
per cent of the strength of the metal, assuming that cast steel 
is being welded. With machine steel the weld should be of 
80 per cent efficiency. The metal which goes into the weld 
is really in cast form, although its grain may be improved 
by hammering. In many cases the strength of the weld is 
not of prime importance, as when filling holes, building up 
worn surfaces and similar work, but if the strength of the 
weld is important it is often possible to make up in quantity 
of metal what is lacking in quality by building on extra 
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metal at the weld and over the adjacent section. Metal may 
be added or built on by the are process with impunity and 
to a nicety. 

BENARDOS VERSUS SLAVIANOFF PROCESS 


Each method of arc welding finds its advocates. The 
Benardos process was originally most used, but the Slavianoff 
process is probably more popular at present. The Benardos 
process affords greater heat volume and is best suited for 
heavy work where speed of application is desirable, and where 
the quality and finish of the weld are of secondary impor- 
tance. The Slavianoff process usually gives a more reliable 
veld, gives finer texture to the metal, leaves it less porous, 
an be more neatly executed and finished, requires less power 
ind may be easier controlled. The Benardos process is well 
suited for filling holes in large castings and similar work, 
but the Slavianoff process is best for building up metal on 
surfaces since the addition of metal is largely automatic and 
the confinement of the heat avoids flowing and run-off ten- 
dencies; in other words the added metal stays where it is 
put. With suitable control provisions, it is possible to com- 
bine methods, heating the working zone by the use of the 
carbon arc, and building up the new metal with the metal 
electrode, the procedure depending upon the character of 
the work and the ability to reach the molten condition simul- 
taneously upon object and electrode. 


FIELD FOR ARC WELDING 


he field for arc welding is extensive and is rapidly widen- 
ing as the usefulness of the process becomes realized. It is 
particularly well suited for repair work, as it is flexible and 
adaptable. Im the railroad shop arc welding is extensively 
used for welding breaks in locomotive and car frames, the 
work being done with a minimum of dismantling. Worn 
parts are frequently built up by the addition of new metal. 
Arc welding has been successfully used for the building up 
of flat spots on steel driving and car wheels, which avoids 
the life reduction incident to turning down the entire wheel. 
Welding the ends of flues is being recognized as superiur to 
reading or expanding. This work is done with the metal 
electrode. In addition to these specific applications many 
ndividual jobs of all sorts are subject to advantageous 
handling by this method. 
In flexibility or character of workmanship the arc process 
is not superior to the oxy-acetylene flame; in fact the gas 
yrocess is more flexible and is considered by some workers 
to be better upon cast iron. For work on brass, bronze or 
iluminum the oxy-acetylene flame has no competition. The 
icetylene flame is also somewhat easier to handle as glasses 
alone are required, no hood or screen being necessary. The 
nain point of superiority of the arc method is its economy, 
is the electric arc produces the necessary heat at a much 
ower cost than does the oxy-acetylene flame. In its field 
the are also produces results as good, if not better, than can 
be obtained with gas, i. e., flue welding. To avoid excessive 
ost, preheating is almost always necessary in gas welding, 
but may often be dispensed with in arc welding. The cost 
‘f electric power for a welding job will only be from 15 to 
5 per cent of the cost of oxvgen and acetylene for the same 
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lypres oF ELEctTRIC FuRNACES.—Different types of electric 
urnaces, whether for laboratory or for commercial use, may 
be classified according to the methods employed to transform 
the electrical energy into heat in the material. These are: 
By passing the current through the metal to be treated, so 
that the metal forms a part of the circuit; by passing the cur- 
rent through a resistance mater.al, the heat thus produced 
being radiated and conducted to the metal; by surrounding 
the metal with an alternating-current circuit, so that eddy cur- 
rents are produced in the metal, these currents generating 
the necessary heat.— American Machinist. 
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CYLINDER HEAD GRINDER 


BY J. LEE 


The cylinder head grinder illustrated consists of seven 
pieces; a cylinder cover driving arm, a piston valve cover 
spindle and pump bearer, an operating lever, a steam end of 
a standard 9% in. Westinghouse air pump with a special 
rod fitted, a long 1 in. rod, a coil spring, and a bar 1 in. by 3 
in. To grind in a cylinder head, the stuffing box glands are 
removed and in place the driving arm and pump bearer are 
bolted on, the piston valve cover of course being securely 
bolted in place, and the cylinder cover being free to turn. 
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Cylinder Head Grinder Made from an Air Pump Cylinder 


The driving arm is hollow to allow a one inch rod to pass 
through. ‘This forms a means of applying pressure between 
the cylinder and cylinder cover faces, the nut on the rod 
screwing up to a coil spring which is supported by a bar 
placed across the cylinder face. The piston rod and operat- 
ing lever are connected as shown, and the arrangement is then 
ready to operate. 


ENGINEHOUSE PRACTICE* 
BY J. F. DONELLON 


To be a successful enginehouse foreman, a man must be 
able to perfect an organization that will take care of every 
detail. ‘The foreman who trains his mechanics to be special- 
ists will be more successful than the man who permits every 
Tom, Dick or Harry to set valves, file brasses, line guides, 
etc. Most enginehouse foremen select their best men for 
passenger engine work, and if these men are properly trained 
they will take a personal pride in the performance of engines, 
and the engine failure sheet will be blank so often that when 
there is a failure it will give everyone the blues. 

The best way to avoid engine failures is to have a 100 per 
cent. organization, locomotives as nearly as possible of one 
class, and get all the men interested. The latter can be done 
by telling them of some failure that was just barely averted 
by the quick action of the engineman, the cause being care- 
less work or inspection, and by posting the engine failure 
sheet in a conspicuous place, so the shop men can read it. 
They will become familiar with the petty defects that cause 
engine failures, as well as the break-downs, will make every 
effort to tighten up on their inspection, and do better work. 

There should be a machinist assigned to take care of pis- 
ton rod and valve stem packing, keep oil swabs in condition 








*Entered in the Engine Terminal Competition. 
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on both piston rods and valve stems, keep guide oil cups in 
good condition, and report the condition of the guides. 

In a good many engine houses guide cups are given very 
little attention, especially on pooled engines. Some are in 
service with tops missing, allowing sand and grit to partially 
fill the cup. This results in the babbitt metal on the cross- 
head wearing out very quickly. 

There should be a regular man assigned to reduce or refit 
main rod brasses, especially on passenger engines. Engine- 
men as a rule are very finicky on this point, and if a good, 
reliable man reduces a main rod brass it gives the engineman 
greater confidence, with the result that he makes a better run. 

Alongside of the inspection pit there should be a tool house 
where the supply men, after removing all tools from the en- 
gine, can store them until the engine is called. While the 
engine inspector is inspecting the engine, the man who fills 
the grease cups is doing his work, and the man who looks 
after head lamps and classification lamps is busy performing 
his duty, so that when the shop men have finished the engine- 
house repairs, all that is necessary to be done is to equip the 
engine with tools and supplies. 


ECCENTRIC KEYWAY CUTTER 


BY E. A. MURRAY 
Master Mechanic, Chesapeake and Ohio, Clifton Forge, Va. 


The machine shown in the drawing overcomes many of 
the difficulties which were encountered in drilling and chip- 
ping out keyways in axles. It consists of a cast iron base 
which is clamped to the axle by means of chains and set 
screws. This base carries and guides a support and guide 





RAILWAY MECHANICAL ENGINEER 








u 5 
k ne > 4? eho e te | 
4 it 3" ‘ “44 | 
/ ~ ‘SB —--3Ze a 
| —s: 
8, /2 Thds. KF 
| x - ~ : Stay 
= “ 1 | } oe & NQ| 
“al S0f4 Stee/ “vo! 'O Bi i® —- 
VMMULSPLELELLTOUTPLL Se py F Sal 
YK oy a 











Vor. 90, No. 11 


COMBINATION PNEUMATIC SPRING 
SHEAR AND BENDER 


BY J. H. CHANCY 
Foreman Blacksmith, Georgia Railroad, Augusta, Ga. 


The illustration shows a combination pneumatic shear, 
punch and bender which has been recently constructed for 
use in the spring making and repairing department. It is 
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Details of Spring Shear and Bending Machine 


located conveniently to the spring maker’s fire, and is used 
for turning the ends after they have been tapered at the 
shear A, and for cutting old plates that are often reclaimed. 
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Machine Used on the Chesapeake & Ohlo for Cutting Keyways in Axles 


for a short end mill. The support is made of soft steel, with 
a soft steel bushing for the mill socket, which has No. 3 
Morse taper for both the mill and the driving motor. The 
mill is moved by means of a horizontal feed screw, attached 
to its support and adjusted by a reversible ratchet wrench. 





The punch shown at B is used for titting the springs and the 
plunger C is used for bending them. The arrangement is 
made up from material that may be obtained in any shop, a 
14-in. by 10-in. air brake cylinder being used for the driving 
medium. This machine has saved time in spring work. 
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TRAINING YOUNG MEN FOR PROMOTION’ 





Santa Fe Method of Picking and Training Recruits 
for Its Future Mechanical Department Officers 


BY F. W. THOMAS 


Supervisor of Apprentices, Atchison, 


HE training of young men for positions of responsibility 
involves two considerations; the foundation upon 
which to build and the material with which you are 

to build. The solution of both of these by the Santa Fe re- 
quires a little explanation of the preparation of the raw 
material from which we may select the stones for the building. 
Our apprentice system was organized nine years ago and 
developed along the lines promulgated by G. M. Basford. 
We do not claim the credit of originating the scheme. We 
do, however, claim the honor of having put his idea into 
practical effect, standing by the scheme and backing it up 
until the infant could stand alone, and today we are reaping 
some invaluable results—results you cannot measure in 
dollars and cents. 


THE APPRENTICE SYSTEM 


Briefly, our scheme for training boys for our shops, is as 
follows: We take a boy who has completed grammar school 
or better and examine him as to his mental make-up. A 
series of simple arithmetical problems, coupled with the man- 
ner of filling out his formal application blank, and a personal 
interview, give us some idea of the-boy’s accuracy, industry 
and alertness. He then goes out in the shop to run the 
gauntlet of our shop instructors. ‘They find out why he 
wants to be a machinist instead of a lawyer, or a boiler 
maker instead of an editor or preacher, if some friend or 
parent simply sent him to us on account of the good wages 
paid mechanics, or if he is making application simply be- 
cause his father was a machinist. We want to find out as 
much as possible about the boy from the boy himself. We 
do not ask any letters of reference. We do, however, strongly 
endeavor to get boys of good, honest parentage. If he passes 
the shop instructors he next goes to our surgeons and passes 
a physical examination. We are taking these young fellows 
in our service for life, and it is well that young men sound 
in body and mind should be selected. 

If the doctor passes him the boy goes to the office of the 
superintendent of shops, filling out the regular indenture 
papers and minor’s release, is given a letter to the shop fore- 
man, who gives him a shop number, etc., and he is told to 
be on hand by the time the whistle blows in the morning. 
He enters the shop next morning. He is not left to wander 
around or to wait for someone, or to be bewildered by a sea 
of strange faces, or frightened by whirling belts, moving ma- 
chines, or unaccustomed noises. The shop instructor meets 
him, a kindly hand grasps his, a kindly face is looking upon 
him, a kindly voice is speaking to him. Then a feeling 
creeps over him: “What a glorious and good world this is’— 
an exhilarating feeling which each of us has felt the hour we 
began to work for ourselves. 

The apprentice in the shop is constantly under the eye of 
the shop instructors and is taught how to perform each opera- 
tion or step of the trade he has been indentured to learn. 
An exact account is kept of each job performed and the time 
required to perform it. His shop work is correlated with 
useful instruction in the apprentice school room. We teach 
him mechanical and free hand drawing, the elements of me- 
chanics, shop arithmetic, and some other subjects, closely 
related to his actual shop work. A boiler maker apprentice, 





*Abstract of a paper presented before the New York Railway Club, 
October 20, 1916. 
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Topeka & Santa Fe, Topeka, Kans. 


for instance, will have acquired a working knowledge of 
plane and descriptive geometry. He will be able to give you 
an intelligent definition of a boiler, the correct name and 
function of each part. He can calculate the strength of any 
kind of seam, can figure out the factor of safety of a boiler 
or any part of it; from a flat sheet he can lay out, mathe- 
matically or geometrically, any section and develop it. He 
is familiar with the Federal rules as to the inspection and 
maintenance of boilers. He can quickly make you a sketch 
or a working drawing of a boiler, can lay out, flange, stay, 
and build a boiler. At 21 years of-age-he-is-the equal of 
a boiler maker of 50 years. Throughout his four years ap- 
prenticeship he is hourly watched by general and shop fore- 
men, by shop and school instructors. His weak points are 
strengthened, his strong features are exercised. Personal 
characteristic blanks are filled out from time to time which 
give the supervisor’s office a graphic personal record. While 
the boy is serving his apprenticeship we find out his par- 
ticular fitness, firmly convinced ‘that the boy, now a man, 
will perform his duties better when his heart is in the work; 
if he can be placed on a class of work which he loves, he 
will certainly do better than if engaged on some work which 
he does not like. 


RECRUITS FOR PROMOTION 


The best worker will not necessarily make the best fore- 
man, this we have long since learned. Those who have given 
evidence of possessing talent for leadership are selected for 
development. Possibly and very probably not all deserving 
ones are selected, but we are pretty sure that only those are 
selected who have given evidence of such ability. This is 
our first source of supply. The second is from our special 
apprentices, who are graduates of engineering schools. 

Special apprentices are selected only upon a personal inter- 
view. We cannot put much credence in letters of recommen- 
dation from professors or influential friends. I do not mean 
by this that they attempt to deceive. The trouble lies in the 
fact that they are not really and fully acquainted with the 
young fellow. ‘There is little or no effort made by our col- 
lege instructors to find out the real natural talent of the 
student. We require these specials to work one year on ma- 
chines, and one year on erecting floor, then we decide whether 
or not he shall pursue our course for the development for 
positions of responsibility. 

We now have the boy from the public schools who has 
served his four years journeyman apprenticeship and has 
become a first-class mechanic, and the college man who has 
engaged in practical shop work for two years; the pick of 
two sources for development into our future officers. They 
must, during their apprenticeship, have been quick to learn, 
industrious, prompt, honest, readily and effectively amenable 
to discipline, steady under fire, and popular with officers and 
— and then have some distinctive qualities of leader- 
ship. 


TRAINING FOR FUTURE RESPONSIBILITY 


We offer each of them the following opportunity: He must 
serve two months in the boiler shop, familiarizing himself 
with tubes, stays, patches, front ends, Federal laws, etc., 
pursuing a course of reading and study of boilers and ap- 
purtenances. He next goes to our freight car shop and serves 
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two months on trucks, draft gears, body, doors, roof, air 
brakes and inspection, also pursuing a course of reading and 
study on car work, M.C. B. rules, etc. Then we send him 
to a busy roundhouse for four months. He may previously 
have had roundhouse work but he is now taught the opera- 
tion of an engine house from the time a locomotive reaches 
the ash pit until it is headed out on the “ready to serve” 
track. Cleaning fire, fueling, watering, actually repairing, 
the handling and distribution of work orders or slips, dis- 
patching, and the various reports made out by the foreman, 


etc. Here he reads or studies some good books on locomo- 
tives. We next find him with the travelling engineer, study- 


ing fuel economics, learning to fire, to inspect and operate 
the engine, to make out the usual road foreman’s report, 
accompanied by an individual study of parts of the machin- 
ery, the construction and operation of injectors, lubricators, 
safety valves, air brake, valve motion, etc. He also famil- 
iarizes himself with the Federal and company rules for the 
inspection and care of locomotives. We next find him at 
the front door of our back shops or a large roundhouse, for 
thirty days engaged in inspecting incoming locomotives and 
thirty days inspecting outgoing locomotives. Once a month 
he has written a letter covering the work he has done, ex- 
plaining the operation of certain features, offering suggestions 
as to shop management or methods, and criticizing local 
existing conditions when he can offer some remedy. In each 
branch of the above he must answer 150 questions bearing 
on the work in hand. 

This is called our Special Course For Graduate Appren- 
tices, and it keeps them terribly busy. They are the very 
busiest young men I know. We have so made this course 
that it is a trying and severe one, but it is certainly a devel- 
oping one. A few break down under it or throw it up, but 80 
per cent or over pursue it to the end. We do not expect that 
the two months in the boiler shop will make a boiler maker 
but we do know it gives an insight into boiler work which 
will be of vast benefit to the young man when he is made a 
roundhouse or shop foreman. We don’t expect him to be- 
come a proficient car carpenter in 60 days, but he has derived 
sufficient knowledge of cars, car repairing and inspection, 
and M.C.B. rules to be not entirely dependent upon the 
car foreman’s word or opinion, and so on through the course. 
It is surprising how much these bright young mechanics can 
pick up and assimilate of the other trades during that short 
period. The course of reading, study, and examination ques- 
tions does not leave much time for the movies, even his best 
girl will suffer. But we are making men. 

The Good Book tells us that God spent nearly the entire 
week in creating the entire animal, plant, and vegetable life 
of the world, before He made man. While we have spent 
nine years in organizing and building up our present appren- 
tice system, it has been less than two years since we have 
attempted to specifically train men for our future mechanical 
officers. 

OPPORTUNITY 


FOR OUTSIDE TRAINING 


To prevent any possibility of our growing stale, we pick 
a number from this list of special course men and send them 
east. One year ago we brought six machinists and one boiler 
maker to the Baldwin Locomotive Works for a period of six 
months, where they were made assistant department foremen. 
They were given as much responsibility as they could carry 
and were changed from one department to another every two 
months. They acquired a general and detailed knowledge of 
the plant, executive and operative, from the time the material 
for a locomotive was ordered and received and on through the 
plant until it left the works a finished locomotive. They had 
an opportunity to note the practices of nearly all the roads in 
this country and many foreign nations. They were given, 
through the liberality of the Baldwin Locomotive Works, an 
opportunity of visiting a steel mill and studying the manu- 
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facture of steel. They were likewise treated with two half 
days at the Master Mechanics’ convention at Atlantic City. 
I wish publicly to express my appreciation to Mr. Vauclain 
and his officers for their personal interest and zeal in further- 
ing a scheme which I believe is the best that has been ad- 
vanced. Every two months the speaker was required to visit 
these young men in Philadelphia. It is a long way from 
Kansas to Philadelphia but the Santa Fe believes there is 
no trip too long or no work too hard, when it comes to 
developing young men for her service. ‘These young men are 
back home again. They were not spoiled; they went back to 
their trade in the shop, but for a few days only. One is fore- 
foreman of our Dallas terminal, one a roundhouse foreman 
in Kansas, one in Arizona, one machine foreman in Topeka, 
one welding engineer in charge of gas and electric welding 
and one machine foreman in California, all doing well. 
Seven more have taken their places at Baldwin’s. 

In like manner we sent four graduate apprentice passen- 
ger car men to the Pullman shops to catch on to the latest 
and best in steel car construction, two young painters to the 
Pullman shops to acquire the newest and best in painting, 
graining, and decorating steel passenger cars. Four young 
fellows are at the Westinghouse Air Brake Company, master- 
ing the manufacture of air brake equipment. The same 
generous spirit has been shown by the Pullman and Westing- 
house companies as was exercised by the Baldwin Locomotive 
Works. The four car men are back with us, filling positions 
of responsibility. 

Each of the above young men was required twice a month 
to write me a letter giving in detail their observations and 
work during the past two weeks. These letters were remark- 
ably interesting and will be of untold benefit to the young 
men in after years. The training this letter writing gave 
them could not be obtained so effectively in any other way. 
It required from two to five days a month for the author to 
thoroughly read and criticise these letters. The young fel- 
lows meet once a week and the letters are read over and dis- 
cussed by them before sending. No changes are made in the 
original, though a postscript may be written. It gives each 
an opportunity of knowing what the other is doing, how he 
expresses himself, etc. 

You may wonder at these details and they may weary you, 
but they are essential to the subject. You can’t go out in 
your shop and tell your superintendent to make you a fore- 
man in the manner or with the ease he could make an engine 
bolt or grease cup. You can’t pick a horse from the street, 
send him out to the track and expect him to lead the 2:10 
trotters because you have put your bet on him. You would 
be considered a fool for so doing. If you are going into the 
racing business you select a horse whose sire has a pure 
strain of trotting blood for generations back. You go further; 
you put the colt in the hands of an experienced trainer, who 
for days and months and years gives him the food which 
experts have decreed is the right kind, give him the kind of 
exercise that will best develop enduring wind and fleetness of 
foot. But you cannot do all this in a day. So we have felt 
that the material we wish to develop for positions of respon- 
sibility must be selected early and trained for five years. 


COLLEGE SCHOLARSHIPS 


Four years ago I was advised that a Ryerson Master Me- 
chanic scholarship vacancy existed, and the appointment 
would be made in a few months. We looked over the list 
of available boys and told two to try for it. One of these 
won. Last year another was awarded, upon a competitive 
examination, to a Santa Fe apprentice. We simply told a 
boy to go after it. This year we had several ready and wait- 
ing for the competitive examination and a Santa Fe boy 
walked away with the prize. We have more getting ready 
for the next one and will win that one too, so long as a com- 
petitive examination rules the selection. This is a by- 
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plants, and other plants. Is not this the more reason why 
railroads having such competition should do even more than 
product of our apprenticeship. It is the result of knowing 
our boys. 

The law is laid down to us that we must not go outside for 
a mechanical officer. We must promote those who are now 
in service. The prize is hanging out to them and only when 
they fail us will we let outsiders enter the race. With this 
practice in vogue it would be very short-sighted to wait until 
the job was open to find a man. We believe in having the 
man ready for the job. We can’t have a man ready at a 
moment’s notice unless we are prudent enough to go into the 
matter a sufficient time ahead. 


KNOW YOUR MEN 

The weakness, or fitness, of a boy is not left to the judg- 
ment of one man. It is the result of four years of individual 
instruction. There is no such thing in our regular scheme as 
classes. There is no huddling together boys of all kinds, of 
all the various dispositions, capacity, and intelligence, each 
boy from the moment he makes application until the day 
we graduate him into manhood as a mechanic, is a class unto 
himself, is treated as a unit, and all the instruction we give 
him in shop and school room is individual. We go further. 
We have a governing body known as the apprentice board, 
composed of our general foreman, department foremen, gang 
foremen, shop and school instructors, who meet as a trial 
court to pass on each boy eight times during his apprentice- 
ship. This board is as fair and honest and equally as 
anxious to mete out real justice as any court or body of men 
that ever assembled to pass judgment on a fellow man. 
Religion, politics, poverty, or pull never sway them one iota. 
If the boy is fit they pass him. If he is a misfit he goes, 
and no power can save him. Like our courts he may get a 
new trial. His case may be deferred, but justice will find 
him. That board is even more anxious in removing the ill- 
fitted and talentless boy than it is to encourage and help the 
genius. It is deemed a crime against the railroad, a crime 
against society, a crime against the boy’s young life to re- 
quire him to stay and attempt to learn a trade when all his 
talent and all his ambition lies in other channels. When a 
boy completes his apprenticeship we know him and his capa- 
bilities. He may not be a leader, he may not be a world 
beater, but we know what he can do and where to use him. 

We have in our apprentice regulations of 22 articles, only 
two don’ts for the boy. We say he must not smoke cigarettes 
as the tendency of this practice is towards dishonesty. We 
say he must not drink for who wants a booze fighter? The 
other 20 articles are there to safeguard the boy. 

When we graduate an apprentice we continue a watchful 
supervision over him. If he remains at his graduating shop 
the local instructors keep an eye on him, helping and advising 
him when necessary. If we transfer him to a distant shop his 
“follow-up” card is sent ahead to the instructor, who aids 
him in getting located and in securing a good boarding place, 
etc., making his first hour in the new town a pleasant one. 
In fact, the first person a graduate calls to see when entering 
any of our shops, is the apprentice instructor. He will be 
assured of one person at that place who will be interested 
in him. If he leaves the road, we still follow him. It may 
cost us a few postage stamps but the information is worth 
the stamps. So we have pretty nearly a perfect record of all 
our graduates. The location of 150 who have left us is as 
follows: On adjacent or connecting roads, 57; on distant 
roads, 14; in Canada, 4; ‘‘Somewhere in France,” 2; in 
Panama assisting in operating the canal, 2; in garages, 37; 
in contract shops, 14; in business for themselves, 12; in the 
navy, 8. 

The first position after leaving the ranks is the most try- 
ing of the young man’s life. It is here he needs counsel and 
advice from old heads. We are prone, when entering on a 
new job, to try to do too much, to turn too many things upside 
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down, to make a record the first month. Right here is where 
the young man is liable to fail, and a steady, guiding hand 
is needed to balance him. A master mechanic who had pro- 
moted a young fellow to a roundhouse foremanship at an 
important terminal, told me that for one solid week he spent 
eight of the ten hours per day in that house. That week 
made one of the best roundhouse foremen on the system. 

An incident recently occurred at Topeka which illustrates 
the point I am trying to drive home, i. e., knowing your men. 
The writer makes a monthly report showing number and lo- 
cation of all apprentices, etc. In this report for August was 
the name of one young boiler maker leaving the service, and 
the cause of his leaving. Our chief mechanical officer was 
much perturbed, and called in the superintendent of shops, 
boiler foreman and his assistant, two boiler shop instructors 
and the supervisor of apprentices for a conference over this 
young graduate apprentice leaving the service. I only men- 
tion this to emphasize that when such officers can and do 
spend one-fourth of an entire working day finding out why | 
one young boiler maker had quit, you will find an organiza- 
tion which knows its men and is building for the future. 


WHAT APPRENTICESHIP HAS ACCOMPLISHED 


We are expecting good results from our apprentice grad- 
uates who have won the Ryerson scholarships. These young 
men had about completed their apprenticeship, are thor- 
oughly equipped in practical shop and machine operations 
and are thoroughly familiar with the locomotive. They are 
now at first-class engineering schools. Their technical 
knowledge will mean something to them. 

Our scheme is not complicated, on the contrary it is simple. 
It has not involved any revolution of our shop management. 
It has, however, demanded the individual effort of the 
writer, the co-operation of our mechanical officers, and the 
moral and official backing of all our executives from the 
president down. Has the game been worth the candle? Let 
me briefly recount the benefits we have enjoyed. From our 
apprentice system we have graduated over 900 first-class, 
skilled mechanics into our shop forces, trained and educated 
for Santa Fe work in Santa Fe ways, who in skillfulness, in 
general intelligence, in resourcefulness, in loyalty, are the 
superior of any equal body in similar vocations from any 
railroad or corporation of any place or any time. The present 
apprenticeship system has improved the whole moral tone of 
our shops. It has been the means of abolishing rawhiding 
and mule-driving. The use of profanity by officers to men 
has practically ceased, and the violation of Rule G is rare. 

Of the graduates 72 per cent. are in service today. When 
you think of the fact that the average turnover of men in 
the shops and manufacturing plants in the country is three 
and one-half years, this is a flattering showing. Of the 72 
per cent who have remained with us, over 100, or 15 per 
cent, have been promoted to some position of responsibility 
and we have others ready and waiting. The past year has 
been one of unusual activity, the biggest year in our history: 
more trains moving, more cars loaded, more engines turned 
than any previous year; yet we have not employed a mechanic 
from the outside for more than 12 months, and at our prin- 
cipal shops, Topeka, Kansas, no skilled mechanic has been 
employed for over two years. ‘These are the fruits of our 
recruiting and training system. Can you beat it? 


DISCUSSION 


G. M. Basrorp (President, Locomotive Feedwater Heater 
Company): Several reasons are sure to be advanced to show 
why the Santa Fe plan will not work elsewhere. Some peo- 
ple think that it will not be satisfactory in a small organiza- 
tion. It is satisfactory in small organizations. Some will 
say that the labor union limitations on apprenticeship will 
not permit of such a plan. Is this a reason for not providing 
for such numbers as the unions do permit? Others will say 
that the Santa Fe does not have competition with ammunition 
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the Santa Fe has done to hold their boys? There can be no 
excuse, no justification, for failure to train men for the future. 
God help you and your successors if you do not do as the 
Santa Fe has done. How can you sleep nights until you have 
started this work? How can you feel sure of your own posi- 
tion until you have done this? 

Everything the railroad uses is bought on specifications. 
It is considered necessary in order to secure what is wanted 
and what is paid for. But who selects the men? Where do 
they come from and of what quality are they? Construction 
work is controlled by specifications, but who constructs your 
personnel and how is it done? Clerks do the best they can 
in selecting raw recruits, but is it safe to place this great 
responsibility upon a clerk? Is it wise to allow him to accept 
or reject the man who may one day be your president? 

Lacking constructive methods of picking recruits, training 
them and promoting them, it is no wonder that railroad presi- 
dents have told me that they did not know where to turn to 
find the men they need. 

In nine years the Santa Fe has laid a grand foundation for 
the future, but the structure itself is only beginning. In 
time this great plan will be extended. It will not be com- 
plete until it embraces all departments. When this is done 
we shall not have difficulty in pointing to a truly great, 
efficient and perfectly balanced organization. Thorough 
training of well selected recruits is not all the Santa Fe does. 
It is fruitless to train men unless the organization is pre- 
pared to receive the product of the training. The promotion 
is as carefully handled as is the training. If it had not been, 
the graduates would scatter promptly. The boys will not 
quit if they can be shown that they cannot afford to quit. 

Note the record of Santa Fe boys in winning the scholar- 
ship so generously provided for 14 years by the firm of Joseph 
T. Ryerson & Son. They have won it three times out of five. 
The best college men for railroads will be those from the 
ranks who win scholarships. This suggests the solution, 
and I believe the only solution, of the problem of college 
men on railroads. I hope the day will soon come when both 
large and small railroads will offer scholarships as prizes 
for their apprentices—in all departments. But some railroad 
organizations will change their methods of promotion if they 
are to hold such men afterward. 

The speaker omitted to state that the Santa Fe success is 
due to tke inspired individuals who started it and who had 
lived with it, as John Purcell, J. W. Kendrick, W. B. Storey 
and F. W. Thomas have dene. Its foundation was laid many 
years ago when John Purcell formed his apprentices at the 
Fort Madison shops into a class of which he was the in- 
structor. The class met nights and the instructor personally 
supplied accommodations, books and drawing materials. The 
larger work followed a single interview with the operating 
vice-president, J. W. Kendrick, who found ready support from 
President Ripley. It acquired fresh impetus and continued 
able support from Mr. Storey. Mr. Thomas did the work 
and he did and is doing it nobly, with Mr. Purcell as leader 
and counsellor and personal director. Inspiration at the 
top of the organization is the starting point. Many failures 
occur for lack of this essential. When the man higher up 
pounds the table and says, “I must have trained men. I'll 
discharge any officer who will not at once begin to train his 
own successor”—then you are ready to begin. The next 
step is to find an F. W. Thomas. 

The new apprenticeship has proved itself. This, however, 
is only the beginning. Its field is every department and every 
office in the organization. When this truth is known rail- 
roads will come into their own. ‘They will have better men 


and will keep their best ones, and what is more, employers 
and employees will better understand each other. 

You are not advising your own son or the son of your 
best friend to enter the mechanical department of a railroad 
for a career. 


Think deeply of this. It is my opinion that 
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Mr. Thomas has the solution of the question—‘‘What is the 






Vor. 90, No. 11 


matter with the mechanical department ?” 

C. W. Cross (vice-president Equipment Improvement Com- 
pany): The educating and training of young men in all de- 
partments of railway service is so tremendously important 
that it demands the best thought and effort of those in charge 
of the administration of our railroads. The Santa Fe plan, 
both as a whole and in its details, is excellent, but may have 
to be modified in some respects to meet local conditions. As 
is evidenced from Mr. Thomas’ paper, the providing of a 
successful plan for apprenticeship is only a part of the task. 
The greatest measure of real profit to the railroad will be 
realized only when conditions are such as to attract and hold 
the graduate apprentice in service. It will be contended that 
the railroads cannot afford to meet the competition for skilled 
mechanics on the part of industries in manufacturing dis- 
tricts. Obviously the railroads must have a good supply of 
skilled mechanics if they are to operate efficiently and eco- 
nomically. It will be necessary to pay the graduate appren- 
tices on the same basis as journeymen. Not only this, but 
the more deserving and ambitious ones must realize that they 
will be advanced to subordinate administrative positions if 
they make good. While the average boy has been accused 
of giving too much weight to immediate financial returns, 
such a statement is open to very serious question. In all 
probability, if conditions are made favorable and there is a 
spirit of enthusiasm in the organization and possibility for 
advancement, he will realize its importance and take it into 
consideration when more attractive financial inducements are 
offered him elsewhere. 

The best results can only be obtained when such conditions 
confront the graduate apprentice and when the entire plan of 
apprenticeship is handled in a dignified, businesslike man- 
ner, with no appearance of paternalism, and with a thorough 
understanding that the company expects and demands expert 
service from those training for the work, for which it is 
willing to pay liberally. 

Jacob H. Yoder, supervisor of apprentices, Pennsylvania 
Railroad, briefly outlined the Pennsylvania system of ap- 
prenticeship and emphasized the fact that it is designed 
primarily to provide an adequate supply of mechanics for the 
shop, rather than recruits for promotion. The apprentices 
are divided into three classes: regular, first class and special. 
The first class is made up of the exceptional regular appren- 
tices, who are selected for broader training, including car 
work, locomotive firing, etc., these men being available for 
promotion to minor positions of responsbility. Members of 
this class are furloughed to attend college if they so desire 
and may return to the road as special apprentices. Special 
apprentices are college graduates. 

E. R. Larsen, supervisor of apprentices, D. L. & W., spoke 
of the necessity cf education in the broad sense, the methods 
of acquiring it, whether in college, through a correspondence 
school or through one’s own personal efforts not being of 
prime importance. He stated it as his belief that the best 
results from college trained men may be obtained if they 
serve a regular apprenticeship course first and receive their 
college education afterwards. 

In closing the discussion, Mr. Thomas stated that the en- 
trance requirements for the regular apprenticeship course on 
the Santa Fe are very flexible, an applicant who has had the 
advantages of a high school education being examined much 
more rigidly than one who has not been beyond the grammar 
schools, the purpose being principally to discover how he has 
availed himself of his opportunities. He also emphasized 
the importance of providing ample shop instruction. This 
cannot he left to the foremen, who are usually too busy with 
other duties directly bearing on the output of the shop to 
give much attentiton to the work of the apprentices. Shop 
instructors are therefore necessary. 





























PUNCH PRESS FOR MAKING WASHERS 


In the illustration is shown a punch press which has re- 
cently been designed by the Southwark Foundry & Machine 
Company, Philadelphia, Pa., especially for the manufac- 
ture of washers from scrap plate. The machine may also 
be used for various forms of stamping, punching, shearing, 
etc. Its most useful field, however, is in the utilization 
of waste material by the manufacture of washers, the special 
die construction providing for the completion of a washer 
at each stroke of the ram. In this way, the concentricity 
of the hole with the outer circumference is insured. 

The frame is one solid casting of the open gap type on 
which is mounted the gearing, plunger, cam shaft, dies, etc. 
The plunger has broad wearing surfaces and is equipped 

















Punch Press Designed Especially for Making Washers from Scrap 


with a bronze taper gib to take up wear. At its bottom are 
fastened the die and piercer, the former for cutting the out- 
side of the washer and the latter for punching simultaneously 
the center hole. The punch is on the bottom and is held 
in a substantial punch holder block on the lower jaw of 
the frame. Surrounding this punch is the stripper ring, 
which, through connecting rods and lever, is operated from 
a cam on the back of the main shaft. In an annular space 
between the piercer and the die are a series of knockout 
pins for knocking down the washer, which sticks in the 
upper part of the die mechanism and goes up with the up- 
ward stroke of the plunger. These pins are operated by a 
bar passing cross-wise through the ram and at the top of 
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the stroke stopping against a pair of set screws in lugs cast 
on the frame. 

At the left side of the machine is a vertical shaft which 
is splined at the top with a steep pitch thread. This passes 
through a nut which is fast to the top of the plunger, the 
up-and-down stroke of the ram imparting a rotary motion 
to the shaft. On the bottom of this shaft is the hand or cup 
which receives the knocked-out washer and throws it into 
a pile or suitable receptacle. 

In addition to the flywheel shaft, the back of the main 
shaft is also equipped with a tight pulley, which permits 
the machine to be driven direct, without the intervention 
of the gear reduction when handling light work. The speed 
of production is thus limited only by the skill of the opera- 
tor handling the material. 

The machine is made in five sizes, the capacities of which 
range from ™%-in. to 3-in. bolt size, and when provided 
with direct motor drive, power requirements range from a 
5-hp. to a 15-hp. motor. Where desired, the presses may 
be equipped with a roller feed mechanism for automatic- 
ally feeding washer stock in bands or bars. 


SPRING NUT LOCK 


A simple spring nut lock, which is designed to replace the 
ordinary type of jam nut, has recently been brought out by 
the Industrial Development Corporation, Chicago. The de- 
vice consists of two octagonal plates of thin steel, which are 
stamped from the sheet in one piece, a connection being pro- 





The Loose Nut Lock Applied to the Bolt 


vided between adioining sides of the octagons. The plates 
are first stamped from the sheet, after which a circular hole 
is punched in each octagon of a size to fit the bolt for which 
it is intended. The plate is then bent until the two holes 
are almost in line, one being slightly offset from the other. 





Tightened Against the Nut, the Nut Lock Follows the Nut as It Is 
Set Up Against the Material 


The connection between the two plates acts as a hinge and, 
after being tempered, provide a powerful spring action. 
When the nut lock is slipped on the bolt and both legs 
engage the thread of the screw, the holes in the two parts 
are forced into perfect alignment against the action of the 
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spring connection, which exerts a powerful pulling force 
on one of the legs and a similar pushing force on the other. 
The leg on which the pulling force is exerted thus engages 
the valley of the thread on the side of the bolt opposite the 
spring, while the leg on which the pushing force is exerted, 
engages the valley of the thread on the side of the bolt adja- 
cent to the spring. Tightened into place against the nut, the 
gripping on the threads thus produced is said to resist the 
action of vibration which tends to slack off the nut. 


LOCOMOTIVE .POWER REVERSE GEAR 


An ingenious péwer reverse gear for use on locomotives 
has been invented by M. F. Cox, assistant superintendent of 
machinery, Louisville & Nashville, and is in use on the eight- 
wheel switching engines recently built by that road. This 
gear consists of a vertical shaft the lower end of which con- 
tains an integral worm that meshes with a bronze worm 
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Power Reverse Gear Developed 


wheel located on a short horizontal shaft. On the opposite 
end of the horizontal shaft is a shrouded steel pinion mesh- 
ing with a segment of a steel gear. This segment and the 
reach rod connection form one forked steel casting fulcrumed 
at the bottom to a substantial bracket and steel pin. This 
device may be operated either by hand or other power. The 
illustration shows the gear arranged for operation by an air 
motor the main spindle of which is connected at the base of 
the vertical worm shaft above mentioned by means of a 
fiexible coupling. The motor is controlled and operated by a 
two-way valve conveniently attached to the boiler head 
within easy reach of the engineer and so arranged that the 
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handle will be moved left to right for the forward move- 
ment of the engine, and the opposite direction for the back- 
ward movement. The wheel shown at the top of the vertical 
shaft is only used when it is desired to reverse by hand. It 
is readily removed and may be stowed away when the gear 
is being operated by power. The upper portion of the vertical 
shaft is threaded and fitted with an indicator nut which 
shows the engineer at a glance, the length of cut-off at which 
the engine is running. The scale for this indicator or 
pointer is located in full view on the outside of the reverse 
gear housing. ‘This feature, of course, is of greater import- 
ance on road engines as switchers seldom, if ever, operate 
except in the corners. It requires 14 revolutions of the 
vertical shaft to bring the engine from full gear forward to 
full gear backward. With the air motor and 45 to 50 lb. air 
pressure, this can be accomplished in a few seconds. Its 
operation is smooth and noiseless. Its advantages are recog- 
nized over the old method often requiring 100 to 150 re- 
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on the Louisville & Nashville 


versals during the course of a day, and the attention of the 


engineer diverted from the tracks, while struggling to reverse 


a heavy, stiff gear. Patent for this gear is now pending. 


EFFECT OF ROLLING ON STRENGTH OF Brass.—The tensile 
strength of test pieces taken from steel and iron sheets in the 
direction of rolling is greater than that of test pieces taken at 


right angles to the direction of rolling. In general, the reverse 


of this is true with test pieces taken from rolled brass. Fur- 
ther, the greater the reduction of the brass sheet by rolling 


the greater the comparative strength of the test piece taken 


across the grain.—American Machinist. 

















Fenn 











NoveMBER, 1916 


CLEAR VISION CAB WINDOW 


A clear vision cab window which meets the requirements 
of the new federal government ruling has been designed 
and a patent applied for by F. Hopper, master mechanic of 
the Duluth, Winnipeg & Pacific, Duluth, Minn. The draw- 
ing shows the details of the window’s construction and its 
! application to front cab windows. 

It is necessary in applying this window to cut a hole in the 
ab window in the direct line of the engineman’s vision. This 
hole is made the full width of the window and 5% in. deep. 
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(he brackets, which are applied to the side frames of the 
| vindow, contain a piece of glass 57 in. deep and of a width 
o suit the width of the cab window and the space taken by 
the brackets. The glass in the clear vision window overlaps 
that of the cab window at the top on the inside 14 in. and at 
bottom on the outside 4% in. An operating handle is 
provided to move the window into whatever position is desired 

nd when it is closed direct air currents, rain and snow are 

xcluded because of the overlap at the top and bottom. It is 

| dvisable to place tape on the ends of the glass before placing 
t in the holders. There are no cross pieces of wood or metal 

n the cab window to obstruct the view of the engineman; even 

vith the clear vision window applied the complete area of the 

window glass remains. The window is inexpensive to make; 

there are only four small metal parts which may be made of 

yrass, pressed steel or malleable iron. It is easily applied 

ind the cost of application is small. Windows of this type 

re in service on the Duluth, Winnipeg and Pacific and the 

nginemen on that road express themselves as greatly pleased 
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PREPARATION FOR LEATHER BELTS 


he Duntley Company, Chicago, has placed on the mar- 
ket a preparation called Soldco for leather belts, that is 
laimed to materially increase the life of the belt. The prin- 
ipal ingredient is a product that is used in the manufacture 
of Russian leather. Soldco is non-volatile, non-inflammable 
nd non-combustible. It contains no acid and remains liquid 
inder all atmospheric. conditions. From tests made by the 
Griffin Wheel Company, of Chicago, it was found that this 
material does not contain rosin, mineral oil, acid or soap. 
lt was found that it readily penetrates the leather, keeping it 
pliable, without producing an oily surface. It was also found 
that belts treated with Soldco would operate equally well in 
dusty or hot places as in cool and clean places. It was further 
found that the average slippage on belts treated with this 
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preparation was reduced from 4 per cent to 2.02 per cent. 
It is further claimed by the company that Soldco will make 
the leather to which it is applied impervious to moisture or 
chemical fumes. 


BOYER PEDESTAL RIVETER 


A pedestal machine for riveting small, light parts, which 
can best be handled in a stationary machine, has been de- 
signed by the Chicago Pneumatic Tool Company, Chicago. 


X = Top and Bottom Figid Glasses. 
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Details and Application of Clear Vision Window to Front Cab Windows 


The machine is operated by a foot lever, leaving the opera- 
tor’s hands free to handle the work. 
The yoke consists of a crucible steel frame mounted in 
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Foot-Operated Pedestal Riveter for Light Parts 


the end of a pipe column, the whole being supported on a 
cast iron base and held together with a 34-in. bolt. The 
base is provided with anchor bolt holes to permit securely 
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fastening it to the floor. The standard yoke has a gap of 
8 in. and a reach of 11 in., but additional yokes may be had 
for any desired dimensions to accommodate larger work. 
Where it is desirable to handle more than one size rivet, a 
special dolly may be supplied that will accommodate four 
different sizes. This dolly is made to permit of its being 
used in very close corners and it can be replaced at reason- 
able cost when worn out. 

The riveter head is a standard Boyer riveter, either 1 1/16- 
in. by 3-in., 1 1/16-in. by 4-in., or 1 1/16-in. by 5-in., and 
is held in a clamp which provides for adjusting it to take 
care of the wear on the dies as well as any variation in the 
length of the rivets. The net weight of the machine when 
equipped with the 1 1/16-in. by 3-in. riveter is approximate- 
ly 173 |b. 


DUMORE PORTABLE GRINDER 


The Wisconsin Electric Company, Racine, Wis., has 
placed on the market a portable grinder which may be used 
for a large variety of purposes in the machine shop and tool 
room. This grinder weighs 17 lb. and is designed to be used 
in lathes, milling machines, shapers, etc. It is operated 
direct from the lamp circuit, having a universal motor which 
permits it being used with alternating current as well as di- 
rect current. 

It comes provided with seven grinding wheels, ranging 
from ¥% in. to 4% in. in diameter. It is provided with two 
spindles, one of which is used for surface grinding and the 
other for internal grinding. ‘The speed of the spindle for 


























Portable Electric Grinder 


the external grinding is 10,000 r.pm., and that of the 
internal grinding spindle is 30,000 r.p.m. ‘The armature, 
pulleys and grinding wheels are dynamically balanced, 
thereby eliminating any vibration in the motor, and leaving 
the ground surface free from chatter marks. This grinder 


can be used for grinding lathe centers, milling cutters, longi- 
tudinal and cylindrical grinding, internal grinding, and is 
especially adapted for small work difficult to machine, yet 
where accurate surfaces are required. It is provided through- 
out with S.F.K. ball bearings and it is provided with a cross 
feed which moves the motor longitudinally with its grinding 
wheels. 
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THREADING MACHINE FOR HOLLOW SET 
SCREWS 


A threading machine has recently been placed on the mar- ' 


ket by the Landis Machine Company, Waynesboro, Pa., 


which is equipped with special carriages for threading hol- - 


low safety set screws. While primarily designed for this 
class of work, they may be employed in threading stock 
where there is a continuous thread and a similar method of 
holding. 

The carriages proper are stationary and support two 
spindles which have a free, horizontal movement. These 
spindles are brought to the threading die heads by means of 
weights which are attached by chains to the levers operating 
the spindles. These weights exercise a constant force upon 

















Landis Hollow Set Screw Threading Machine 


the spindles in the direct:on of the die heads, making it un- 
necessary for the operater to advance the stock for the 
threading operation. The heads of the spindles are bored 
and fitted with mandrels for holding the set screws. A col- 
lar is placed on the rear of each spindle, making it adjust- 
able for cutting any desired length of thread. For the 
threading operation the set screw is placed upon the mandrel 
and the spindle automatically forces it into the die head. 
When the screw is threaded, it remains in a tube which ex- 
tends through the spindle from the face of the threading die 
head to the rear of the machine. The subsequent threading 
of screws forces the finished pieces through the tube, from 
which they drop into a receptacle placed at the rear of the 
machine. 

These machines may also be used for threading standard 
bolts by attaching automatic opening and closing attachments 
for the die heads. When standard bolts are threaded, the 
heads of the spindles on the carriages are fitted with bolt 
sockets for the various diameters within the range of the ma- 
chine. These machines are equipped with Landis all steel 
die heads which employ long-life chasers. 





INCREASE IN PRODUCTION OF STEEL PIPE.—A special sta- 
tistical bulletin has been issued by the American Iron and 
Steel Institute showing the production of iron and steel skelp 
in the United States from 1905 to 1915 inclusive. In 1905, 
of a total production of 1,435,995 gross tons, 452,797 tons 
were of iron and 938,198 tons of steel. In 1915 the total 
production was 2,299,464 gross tons, of which 262,198 tons 
were of iron and 2,037,266 tons of steel. 
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The department of safety of the St. Louis-San Francisco 
has extended the scope of its work by the appointment of 
two new safety inspectors, David Smith and W. F. Morrison. 
Mr. Smith will study shop conditions and Mr. Morrison train 
service, 


MEMORIAL TABLET TO WILLIAM O’HERIN 


On Saturday, October 7, a memorial tablet to William 
O’Herin, former superintendent of motive power of the Mis- 
souri, Kansas & Texas, was unveiled at Parsons, Kan., in 
the presence of thousands of employees. The tablet is placed 
between the passenger station and the general office building. 

Mr. O’Herin was connected with the Missouri, Kansas 
& Texas for more than 41 years, joining that organization 
as an engineer and rising through various positions to super- 
intendent of motive power. It was in this capacity, and 
while superintending the clearing of a wreck that he re- 
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ceived the injuries which resulted in his death some months 
later, in 1914. ‘The veil covering the memorial was raised 
by the Misses Kathleen and Ellen O’Herin, nieces of Mr. 
O’Herin. Following the unveiling, John S. Leahy, a prom- 
inent attorney of St. Louis, delivered an address. W. E. 
Williams, general manager of the M., K. & T., north of the 
Red river, followed Mr. Leahy and spoke on the life and 
work of Mr. O’Herin. The memorial tablet cost about 
$2,000 and was bought with funds raised among Mr. 
O’Herin’s many warm admirers and friends in the ranks 
of the Missouri, Kansas & Texas Railway organization. 


CARS AND LOCOMOTIVES ORDERED IN OCTOBER 


The orders for cars and locomotives reported during the 
month of October made the month, despite the high prices 
for such equipment, one of the best thus far this year. Prices. 
are so high, however, that there can be little doubt that such. 
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purchases as are being made are only those that are abso- ber have already signified their intention of attending the 


lutely necessary. meeting and discussing the papers. 
1 we Te . ing the mc ' . : ba 
6 totals of orders reported during the’ month were as Ce 
—— ee ee ee oa cars convention of the Smoke Prevention Association, which was 
-ocomo 2S ‘relg ars assenger Cars 2 
Domestic ........-.. ee ees 87 21.034 112 held at the Planters Hotel, St. Louis, September 26 to 29, 
Foreign .... ......... seseeeeee 181 teense ve the following officers were elected for the ensuing year: Presi- 
RE ne 268 21,034 112 dent, W. H. Reed, chief smoke inspector, City of Chicago; 
The important orders for locomotives included the fol- first vice-president, Marten Rooney, chief smoke inspector, 
lowing: City of Nashville, Nashville, Tenn.; second vice-president, 
eae N Type suilder  W. L. Robinson, supervisor fuel consumption, Baltimore & 
Bulielo, Rochester & Fittsburgh........ f 10 Mikado American Ohio; secretary-treasurer, A. A. Chambers, of the Smoke In- 
Chesancthe & Obio............... ae Mallet American Spection Bureau, City of Chicago. Columbus, Ohio, was 
Western. Marvland ................. 10 Mallet Lima chosen as the next convention city. 
bd sia Ls ae MOR ss 0 oars aie Ms ne American 7 
ritis ile -e es) 200 2-6-2 tank American oa. > wie: FP ; 
faked Suse Rys.................. ER ek A pom Car Foremen’s Association of Chicago—The Car Fore- 
Gvieams Ry. (France)........... er Mikado American men’s Association of Chicago held its annual meeting at the 
The orders for freight cars included the following: Hotel La Salle, Chicago, October 10, at which an entertain- 
Company No, Type Builder ment program was provided for the members and their guests. 
{ 1,000 Hopper Std. Steel : S Skaor ace > associati as h: ‘ i 
Chesapeake & Ohio....... a Hespe: ates During the past year the issociation has had an average 
500 Hopper Ralston attendance of 169 members. During the year 921 new mem- 
ae — [ , 500 Ore Pullman bers were enrolled in the organization, making a total mem- 
Chicago & North Western......... 1,000 Gondola Pullman fs ve a ‘ : ° “ae 
| 1'500 Box Am. C. & F. bership of 2,535, which makes this association the largest 
Louisville & Nashville. ....... ... 1,000 Gondola Pressed Steel body of car men in the country. The following officers were 
t 500 Hopper Pressed Steel » | ie Niihy Preside A 7 Beardsley 
Missouri Pacific .................... 1,500 Gen, Ser. Am, C,& F, Clected for the ensuing year: resident, A. L. Beardsley, 
aie { 2,000 Gondola Am. C. & F, division master mechanic of the Atchison, Topeka & Santa 
ia ated ee bi an &. & F. Fe, Chicago; first vice-president, H. H. Estep, general fore- 
f 500 lank Pressed Steel man of the car department, Chicago & Eastern Illinois; sec- 
i ca cata Moe Std. Stee’ ond vice-president, E. G. Chenoweth, mechanical engineer 
| 98 Tank Co. shops for the car department, Chicago, Rock Island & Pacific; 
arn —. SAREE SARS Sa, ee ee oo. , treasurer, IM. F. Covert, assistant master car builder, Swift 
~ Oe BANG Evie... ccc ic ceas Lone 500 Gondol: *ressed Stee % ° r1: > 
siete bia 1 500 Eoudel Std. Stel. Car Lines, and secretary, Aaron Kline, 841 Lawler avenue, 
The passenger car orders included the following: Chesa- Chicago. 


satne Sy : carnoeotica Pee ‘ ?) ? ne ; 
peake « Ohio, 10 coaches, I dining and 2 parlor cars, The following list gives names of secretaries, dates of next or regular 
American Car & Foundry Company . Great Northern, 15 meetings and places of meeting of mechanical associations: 
postal cars. Pressed Steel Car Company - Louisville & Nash- Arr Brake Association.—l. M. Nellis, Room 3014, 165 Broadway, New 
c dais, he fe wR « c y>5 4 . aNady Vowke City. 
ville coaches, 4 horse and baggage cars and 4 baggage and AMERICAN RariLroaAp Master TINNERS'’, CoPpPERSMITHS’ AND PIPEFITTERS’ 
ille, 7 aches, : papell: a. AssociatTion.—O. E, Schlink, 485 W. Fifth St., Peru, Ind. 


mail cars, American Car & Foundry Company, and Long AMERICAN Rartway Master Mecuanics’ Associtation.—J. W. Taylor, Kar- 


. ee ee ~ eilak rare Pracce Be ia ‘, pen Building, Chicago. 
Island, 15 coaches and 45 trailer cai ’ Pressed Steel Car AMERICAN RatLway Toot ForeMEN’s Association.—-Owen D. Kinsey, Illi- 
Company. nois, Central, Chicago. , 
es a AMERICAN Socrety FOR TestinG Marertats.—Prof. E. Marburg, University 
. eer é of Pennsylvania, Philadelphia, Pa. 
MEETINGS AND CONVENTIONS AMERICAN SoOcretTYy OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
" . : - Thirty-ninth St., New York. Annual Meeting, December 5-8, 1916, 

Association of Manufacturers of Chilled Car Wheels.—At New York. 

“i a, ‘ bss; Pe ° 7 , AssocraATION OF RatLway ELectricaAL ENGINEERS.—Joseph A. Andreucetti, 
the annual meeting of this association, in New York, on c & &. W. Room 411. C. & M. W. Staten, Chee. 

" ” < < Ano oathcer fare elected: Yeorce y Car ForEMEN’s ASSOCIATION OF CHuiIcaco.—Aaron Kline, 841 Lawlor Ave., 
October 17, the following officers Ww “‘“ electe d: George W. Chicago. Second Monday in month, except June, July and August, 
Lyndon, president and treasurer; E. F. Carry, Haskell & Hotel La Salle, Chicago. 

. . ne ae : oe eo CHIEF INTERCHANGE Car NSPECTORS’ AND CAR FoREMEN’S ASSOCIATION. 
Barker Car Company, vice-president; J. A. Kilpatrick, Al- WE Mcinen. Mew Vark Morne eens, 3. 


bany Car Wheel Company vice-president; Geo. F. Griffin. INTERNATIONAL Rattroap Master Biacksmitus’ AssociaTion.—A. L. Wood- 

: ges es - gee ; si worth, C., H. & D., Lima, Ohio. 

secretary, and F. K. Vial, Griffin Wheel ¢ ompany, consulting INTERNATIONAL RatLway Fue Association.—J. G. Crawford, 547 W. Jack- 
: we son Blvd., Chicago. Convention, May, 1917, Chicago. 

engineer. INTERNATIONAL RAILWAY GENERAL FOREMEN’S ASSOCIATION. —William Hall, 


s “ee . ; 1... ni - 1126 W. Broadway, Winona, Minn. 
Railroad Section, A. S. M. FE. Phe meeting of the Master BortterMAkers’ Assoctation.—Harry D. Vought, 95 Liberty St., 
Railroad Section of the American Society of Mechanical En- New York. ; oh ; ee - 
; ‘ j ; = ee ae = fa Master Car Buitpers’ Assocration.—J. W. Taylor, Karpen Building, Chi- 
gineers, which will be held in New York City, Friday morn- cago. 


: Ns ?— ee o ; WES Tr... ° : Master Car AND LocoMoTIvEe Painters’ AssocraATION oF U. S. anp CANADA. 
ing, December 8, promises to be a big success. I'wo of the A. P. Dane, B. & M., Reading, Mass. 
papers which will be presented are printed elsewhere in this NrAGARA Frontier Car Men’s Association.—E. N. Frankenberger, 623 Bris 


I pes : bane Building, Buffalo, N. Y. Meetings, third Wednesday in month, 

issue—one, by Thomas L. Burton, on Clasp Brakes and one, New York Telephone Bldg., Buffalo, N. Y. : 

by A. F. Batchelder, on Mechanical Design of Electric a Association.—J. P. Murphy, Box C, Collinwood 

Locomotives. A third paper on Pulverized Fuel for Loco- Teves sg 4 Assocration.—W. O. Thaspue, HX. CB F 
‘ . a evelanc 110 onvention was t 1 I held 5-8, 

motives will be presented by J. E. Muhlfeld. A large num- 1917, Hotel Sherman, Chicago ‘Panened. ee ee He 


R \ILROAD CLUB MEETINGS. 








Club te | Title of Paper | Author Secretary | Address 

= “ =A — —— aleat ee 
ComeMOn ...+56 Nov. 14 Pulverized Fuel for Locomotives......... |J. S. Coffin, Jr...| James Powell...... P. O. Box 7, St. Lambert, Que. 
ere Nov. 17 Locomotive Fuel Economy and Drafting of | | 

ECROOENIIR: <5 5b eicressvenieaine mw ahr .b <n 0 he ie R. McBain. Harry D. Vought..|95 Liberty St., New York. 
Cincinnati ....... Nov. 14 Pees DUCES, ANG Pavitt. 6 iis. 5 6 60:5.00] 06 ese ecm e cc ene a ee ‘| 101 Carew Bldg., Cincinnati, Ohio. 
New —-- : Nov. 16 PUMMORBUMMRY Pore ntard aida cE ele weasels ixcawieaall | oward Elliott. wim. Cade, Uf... 683 Atlantic Ave.; Boston, Mass. 
New York. ‘ Nov. 17 Water Powers of Canada—Moving P ictures | i. ©, Armstrong. Harry D. Vought..|95 Liberty St., New York. 
“NS ey Pe asPateeralen 1a) sctWak nas Aleta! ep aTRiGt aa early MIG are: Ace SOCK aire ohorewewaynne arene elec wibne J. B. Anderson....|207 Penn Station, Pittsburgh, Pa. 
Richmond ....... Nov. 13 Annual Meeting; Election of Officers...... ee es en ae ae F. O, Robinson....|/C. & O. Railway, Richmond, Va. 
Oe ae |! Nov. 10 | Mechanical Stokers for Locomotives....... lw: S. Bartholomew; B. W. Frauenthal..| Union Station, St. Louis, Mo. 
South’n & S’w’rn.| Nov. 16 | Fire Prevention; Election of Officers.....|........ceecceeee A. J. Merrill...... | Box 1205, Atlanta, Ga. 
eee EN A ESE SA SPE ae Or ee er ry eee re Jos. W. Taylor.... | 1112 Karpen Bldg., Chicago. 
| | 
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PERSONAL 


GENERAL 


WILLIAM KELLy, general master mechanic of the Great 
Northern at Spokane, Wash., has been appointed assistant 
superintendent of motive power, with headquarters at Spo- 
kane, and jurisdiction over the Central and Western districts. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 





BerRTRON H. Davis, who has been appointed assistant 
master mechanic of the Delaware, Lackawanna & Western 
at Scranton, Pa., was born in Ithaca, N. Y., October 9, 1873. 
After receiving a common school education he entered rail- 
road service in March, 1890, as a machinist helper in the 
locomotive shops of the Delaware, Lackawanna & Western 
at Scranton. In May, 1893, he became a locomotive fireman 
and was promoted to engineman in November, 1901. He 
ran an engine until September, 1911, when he was appointed 
assistant rcad foreman of engines, about a year later becom- 
ing road foreman of engines. He continued to serve in this 
capacity until his recent appointment. 

N. C. BerrensurG, who has been appointed master me- 
chanic of the Great Northern at Minot, N. Dak., was born 
in St. Cloud, Minn., January 14, 1872. He received his 
education in the dis- 
trict school and began 
his railroad career in 
December, 1890, with 
the St. Paul & Duluth. 
In December, 1895, he 
entered the service of 
the Great Northern as 
a machinist at St. Paul, 
Minn. He remained 
here until 1901, when 
he was appointed gen- 
eral foreman, serving 
in this capacity at 
Barnesville, Melrose 
and St. Paul. He was 
subsequently appointed 
master mechanic and 
traveling master me- 
chanic, being  trans- 
ferred to the Minot 
division on October 1, as above noted, when the latter office 
was discontinued. 





N. C. Bettenburg 


J. J. Dow 1nc has been appointed master mechanic of 
the Great Northern, with headquarters at Delta, Wash. 


B. J. Farr has been appointed master mechanic of the 
Grand Trunk, western lines, with headquarters at Battle 
Creek, Mich., in place of W. H. Sample, transferred. 

F. M. Frysurc has been appointed master mechanic of 
the Great Northern, at Great Falls, Mont. 


A. H. Kenpa.i has been appointed master mechanic of 
the Canadian Pacific at Toronto, Ont., succeeding W. J. 
Pickrell, transferred. 

T. J. RAYCROFT, assistant master mechanic of the Cumber- 
land division of the Baltimore & Ohio, has been appointed 
master mechanic of the Wheeling division, with headquarters 
at Wheeling, W. Va., succeeding James Bleasdale, resigned, 
to accept service elsewhere. 

FRANK H. REAGAN, superintendent of shops of the Dela- 
ware, Lackawanna & Western at Scranton, Pa., has been 
appointed master mechanic of the Scranton, the Syracuse & 
Utica and the Bangor & Portland divisions, succeeding 
George Durham, resigned to go to another company. 
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WiLLiAM R. EL_Morg, recently appointed master mechanic 
of the Nevada Northern, with headquarters at East Ely, 
Nev., was born at Greers, S. C., on October 14, 1867. He 
first entered railway 
service with the Nash- 
ville, Chattanooga & 
St. Louis in March, 
1895, as an air brake 
machinist in the loco- 
motive and car depart- 
ment. He remained 
with this company un- 
til 1903, following 
which he served as 
machinist with the 
Southern at Atlanta, 
Ga., and Birmingham, 
Ala., with the Louis- 
ville & Nashville at 
Birmingham, with a 
steel works at Pueblo, 
Colo., and with the 
Denver & Rio Grande 
at Alamosa, Colo. He 
was here made erecting shop foreman in November, 1910, 
three vears later being transferred to the Utah lines as gen- 
eral foreman at Salt Lake City. He remained here until 
March 1, 1915, when he entered the service of the Nevada 
Northern as general foreman. 


PURCHASING AND STOREKEEPING 


Harry P. Spann has been appointed division storekeeper 
of the Atchison, Topeka & Santa Fe, at River Bank, Cal., 
succeeding G. O. Hixon, who has been transferred. 





W. R. Elmore 





OBITUARY 

Turopore N. Evy, formerly chief of motive power of the 
Pennsylvania Railroad System, including the lines both 
east and west of Pittsburgh and Erie, who retired from rail- 
way work on July 1, 1911, after 43 years of service, died 
on October 28, at his home in Bryn Mawr, Pa., aged 70. 

Witit1amM McWoop, formerly superintendent of the car 
department of the Grand Trunk, from which position he 
retired on a pension in 1908, died on October 4, after a 
long illness. He was 
born in 1830 at Mon- 
treal, Quebec, and 
served an apprentice- 
ship with John Thor- 
ton, coach builder. He 
entered the services of 
the Grand Trunk in 
1855, and from 1860 
to 1873 was foreman on 
the same road. He 
then served as assistant 
mechanical superinten- 
dent and superintend- 
ent of the car depart- 
ment of the same road, 
in charge of the car de- 
partment of the entire 
line from 1873 until his 
retirement on January 
1, 1908, after a con- 
tinuous service of 53 years with the Grand Trunk. 
Mr. McWood took a very active part in the organ- 
ization of the Master Car Builders’ Association, hav- 
ing been a member of that association since 1875. 
From 1882 to 1887 he served as vice-president, and for the 
three years 1888, 1889 and 1890 as president. 





W. McWood 








SUPPLY TRADE NOTES 


The Greenfield Tap & Die Corporation, 
Mass., has discontinued its store in Detroit, Mich. 





Greenfield, 


D. P. Lameroux has been appointed general manager of 
the Pratt & Letchworth Company, Ltd., Brantford, Ont. 


G. L. Simonds & Co., Chicago, have changed their name 
to the Vulcan Fuel Economy Company. The personnel and 
policies of the organization remain the same. 


Stanley H. Smith, of the sales staff of the Bethlehem Steel 
Company, at Chicago, Ill., has been appointed sales agent of 
the Cleveland district, with office at Cleveland, Ohio. 


The H. W. Johns-Manville Company, New York, an- 
nounces that Harry Flanagan, formerly with the Grip Nut 
Company, will represent its railroad department in the Twin 
City territory. 

The U. S. Light & Heat Corporation, Niagara Falls, N. 
Y., at a recent meeting of its board of directors, elected C. 
L. Lane vice-president. Mr. Lane was formerly secretary of 
the company. 


John Hulst, chief engineer of the Carnegie Steel Com- 
pany, has been appointed assistant to vice-president and 
chief engineer of the United States Steel Corporation, suc- 
ceeding Marvin A. Neeland. 

The R. & J. Dick Company, Inc., Passaic, N. J., opened a 
branch office at Atlanta, Ga., on October 1. This is the 
second new branch established during the year, the other 
being an office in Seattle, Wash., which was opened in 
January. 


Marvin A. Neeland, assistant to vice-president and chief 
engineer of the United States Steel Corporation, has resigned 
to accept the position of consulting engineer of the American 
International Corporation, with headquarters at 120 Broad- 
way, New York. 

Dwight E. Robinson, formerly eastern railway representa- 
tive of the Acme White Lead & Color Works, Detroit, has 
been elected vice-president and treasurer of Thornton N. 
Motley & Co., Inc., manufacturers’ agents, Grand Cen- 
tral Terminal, New York. 

Homer C. Johnstone, formerly with the Midvale Steel 
Company, has been appointed manager of the steel depart- 
ment of Gaston, Williams & Wigmore, Inc., New York. 
Mr. Johnstone served for 14 years as manager of the Chicago 
and New York offices of the Midvale Company. 


The Jones & Laughlin Steel Company, Pittsburgh, Pa., in- 
tends soon to establish a large warehouse in St. Paul, Minn., 
to handle its greatly increasing northwest business. This 
company has extensive mine holdings in Minnesota and 
operates its own steamship line on the great lakes. 


The H. W. Johns-Manville Company, New York, has 
opened a new branch office at Great Falls, Mont. The office 
is at room 418, Ford building, and is in charge of J. H. 
Roe. With the opening of the Great Falls office the H. W. 
Johns-Manville Company increases the number of its branches 
to 55. 


C. R. Ahrens, formerly storekeeper of the Delaware, Lacka- 
wanna & Western, in charge of maintenance of way supplies, 
including signal materials, has resigned from his position, 
and become connected with the Signal Accessories Company, 
Utica, N. Y. His headquarters are at 30 Church street, 
New York. 

The Harrison Railway Specialties Company, Chicago, II1., 
has secured an order for Harrison dust guards for the 4,000 
freight cars being built by the Bettendorf Company, of Bet- 
tendorf, Iowa, for the Russian government. The Harrison 
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guard was passed upon and adopted by the Russian Imperial 
Railway Commission. 


Charles Lounsbury has recently been made president and 
general manager of the American Railway Supply Company, 
134 Charles street, New York City. Mr. Lounsbury was 
born in New York City in 1868 and is a graduate of the 
College of the City of New York. He began his business 
career in 1887 with the American Railway Supply Company 
as junior clerk and has been with that company in various 
capacities ever since. 


The Burnside Steel Company, Chicago, Ill., has been incor- 
porated with a capital stock of $100,000. It has purchased 
a tract of land at Ninety-second street and Kimbark avenue, 
and is erecting an 80-ft. by 200-ft. foundry building, a 30-ft. 
by 50-ft. office and pattern storage building, together with 
material bins, etc. It will produce steel castings and is in- 
stalling a side blow converter. It will be ready for operation 
on December 1, this year. The office of the company is at 
548 Railway Exchange building, Chicago. H. F. Wardwell 
is president, and C. S. Daniels, secretary. 


H. W. Finnell, general manager of the Henry Giessel 
Company, Chicago, has been elected vice-president of Tem- 
pleton, Kenly & Co., Ltd., Chicago, manufacturers of Simplex 
jacks. He will be in 
charge of sales and 
assumed his new posi- 
tion on October 1. Mr. 
Finnell started his 
business career in the 
rolling mills of the Na- 
tional ‘Tube Company 
at McKeesport, Pa., in 
1899. He worked his 
way into the sales de- 
partment, but left the 
company in 1901 to 
enter the service of the 
Wheeling Steel & Iron 
Company. In 1904 he 
left the position of as- 
sistant sales manager 
of that company and 
tried his luck in the oil 
business in Indian Ter- 
ritory but without success. In 1906 he joined the sales de- 
partment of the Chicago Railway Equipment Company, but 
in 1909 he became assistant sales manager of the Carbon 
Steel Company, later being sales manager and then assistant 
to the president and at the same time president of the Mosher 
Water Tube Boiler Company. Prior to October 1, he was 
general manager of the Henry Giessel Company, Chicago. 
He still retains his interest in that company. 





H. W. Finnell 


The Edgewater Steel Company, Pittsburgh, Pa., recently 
incorporated, has purchased the plant of the Kennedy-Stroh 
Corporation at Oakmont, Pa. In addition to carrying on the 
lines of manufacture in steel and brass, formerly handled at 
this plant, new construction is now under way to give this 
company a well equipped plant for the manufacture of loco- 
motive and car wheel tires, rolled steel wheels, gear rims, roll 
shells and turbine rings. The officers are: President, F. B. 
Bell; vice-president, M. R. Jackson; treasurer, W. H. Schoen; 
secretary, J. H. Baily; general manager, F. C. Riddile. 


G. A. White, formerly metallurgist of the American Sheet 
& Tin Plate Company, has become associated with the Titan- 
ium Alloy Manufacturing Company, Niagara Falls, N. Y., 
in the same capacity. Mr. White’s long experience in the 
manufacture of sheet steels makes him a valuable addition 
to the metallurgical force of the Titanium company. Prior 
to his connection with the American Sheet & Tin Plate Com- 
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pany, Mr. White was for a considerable time with the Rock 
Island and also with the Eastern Steel Company, Pottsville, 
Pa., where he was engaged in the manufacture of structural 
material. It is, however, in the manufacture and treatment 
of sheet steel that Mr. White has done his most notable work. 


J. P. Landreth, formerly Chicago manager of the Garlock 
Packing Company, Palmyra, N. Y., has been appointed 
western sales manager of the Anchor Packing Company, 

Philadelphia, Pa., with 


headquarters at Chi- 
cago. Mr. Landreth 
was born at Beloit, 


Kan., on August 11, 
1883, and attended the 
public schools and a 
business college at Jop- 
lin, Mo., and the Mis- 
souril Military Academy 
at Mexico, Mo. His 
first business connec- 
tion was with the Jop- 
lin (Mo.) Water Works 
Company as_ collector 
and inspector of ac- 
counts. Later he was 
employed as car clerk 
on the Denver & Rio 
Grande, at Salida, 
Colo., and in 1902 took 
a position with the English Iron Works, at Kansas City, Mo., 
where he gained a knowledge of steam railway specialties 
which qualified him for a sales position in this line in St. 
Louis. In the spring of 1904, he became associated with 
the Garlock Packing Company as traveling salesman and 
on January 1, 1905, was transferred to St. Louis, Mo., as 
city salesman. In the fall of 1906, he took charge of the 
Kansas City office of the same company, and in May, 1908, 
he was made Chicago manager. 





J. P. Landreth 


Robert Cochran McKinney, chairman of the board 
of directors of the Niles-Bement-Pond Company, Plainfield, 
N. J., died at his summer residence in Belle Haven, Conn., 
after an illness of more 
than two years. He 
was born at Troy, New 
York, but in 1861 he 
moved to Cincinnati 
where he attended the 
public schools and 
Woodward High 
School until eighteen 
years of age. He next 
took a partial course 
in mechanical en- 
gineering in Cornell 
University. His stu- 
dent life was followed 
by employment in the 
draughting room and 
office of a company 
which manufactured 
steam pumping ma- 
chinery at Hamilton, 
Ohio. In 1877 Mr. McKinney became associated with the 
Niles Tool Works and within two years was elected secre- 
tary of the company. A short time later he became treasurer 
and general manager. While with this company he had 
gained the title of Colonel through his service on the staff 
of Governor Bushnell, of Ohio. During the reorganization 





Col. 


R. C. McKinney 


of the Niles Tool Works, necessitated on account of the rap- 
idly expanding business, Colonel McKinney was pre-eminent. 
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In 1898 the Pond Machine Tool Company, Plainfield, New 
Jersey, was purchased, and options were obtained on the 
works of Bement, Niles & Company, Philadelphia, Pa., as 
well as the Philadelphia Engineering Works. Thus the 
present Niles-Bement-Pond Company, was created and 
Colonel McKinney was elected president of the company, in 
recognition of his achievement in creating and perfecting its 
organization. 

The Willard Storage Battery Company, Cleveland, Ohio, 
announces the following appointments: Lester B. Knight, 
eastern representative, railway department, with headquar- 
ters at New York; E. L. Myers, western representative of 
railway department, with headquarters at Chicago, with juris- 
diction over all territory west of the Ohio and Mississippi 
rivers, and I. R. Wentworth, representative of railway depart- 
ment at Chicago. Mr. Knight was, prior to September, 1915, 
chief electrician of electric car lighting on the Boston & Al- 
bany. Mr. Myers has been in the service of the Willard 
Storage Battery Company since December 1, 1913. From 
1909 to 1913 he was chief electrician of the National Rail- 
ways of Mexico. 

William A. Austin, until recently connected with the Lima 
Locomotive Corporation, Lima, Ohio, as chief engineer, has 
formed a company called the Austin Engineering Associates, 
which has offices in 
the McCormick build- 
ing, Chicago. This 
firm will conduct a 
general _ consulting 
engineering —_ business, 
but will specialize 
chiefly on railway mo- 
tive power and equip- 
ment. Mr. Austin was 
born in London, Eng- 
land, in 1874, and re- 
ceived his early educa- 
tion in a private school 
there. On coming to 
America, he continued 
his education in the 
public schools of Phila- 
delphia, Pa., and then 
took up more advanced 
studies at the Technical 
High School in that city. His first service in railway work 
was with the Baldwin Locomotive Works, with which com- 
pany he became connected in 1892, as draftsman. He was 
later made designer, assistant chief draftsman and assistant 
mechanical engineer. This last named position carried the 
entire duties of estimating engineer in charge of preliminary 
analyses, estimates, plans and general design in conjunction 
with the sales department. In 1912 he became associated 
with the Lima Locomotive Corporation as chief engineer in 
charge of all engineering design and estimating, and he also 
served as general field representative for the sales department 
in technical matters. During the period Mr. Austin was 
with the Baldwin Locomotive Works he participated directly 
in the development of the Mallet type of locomotive in this 
country, in the early application of the Walschaert valve gear 
to American locomotives and he was co-developer of the much 
used Ragonnet reversing gear. He also assisted the engineers 
of the Southern Pacific and Union Pacific systems in perfect- 
ing common locomotive standards for these lines. He is in- 
ventor of the Austin trailer-truck, successfully applied to 
many Lima locomotives for trunk line service. He has in- 
vented other devices used in locomotive construction, includ- 
ing a screw reverse gear adopted by the Southern Pacific, an 
outside steam pipe cover which is used on many superheater 
engines, a hose strainer coupling connection between engine 
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and tender, as well as improvements in rack-rail locomotives 
and gear-driven engines. 


J. E. Buker, general sales manager of the Chicago Car 
Heating Company, Chicago, IIl., has been elected vice-presi- 
dent, effective October 15. He was born in Jefferson county, 
New York, where he received his early education. Upon 
leaving school, he entered the mechanical department of 
the Michigan Central, where he remained about twelve years. 
Seeing a chance to acquire some very special mechanical 
experience with another company he obtained employment 
with the Atchison, Topeka & Santa Fe. Two years later he 
accepted a position with the Hicks Stock Car Company, as 
general manager, with which concern he was connected nine 
years. He then became assistant superintendent of machinery 
of the Illinois Central, holding this position for eleven years. 
Following his resignation from this company in 1910, he 
became associated with the Chicago Car Heating Company. 


Oliver J. Smith, whose appointment as manager of the 
Lima Locomotive Corporation, has recently been announced, 
was born January 20, 1883, at South Dayton, N. Y. After 
an elementary education in the public schools of his native 
town he entered the high school at Jamestown, N. Y. In 
July, 1899, he took employment with the American Locomo- 
tive Company as an apprentice, remaining with this company 
until 1906 when he went to the Lake Shore & Michigan 
Southern shops at Collinwood, Ohio, as an expert machinist. 
In 1907 he returned to the American Locomotive Company’s 
plant at Dunkirk, N. Y. In 1910 he was promoted and trans- 
ferred to the New York office of this same company as piece 
work supervisor, which position he held until August 1 of 
this present year, when his appointment as manager of the 
Lima Locomotive Corporation became effective. 

W. P. Barba, vice-president of the Midvale Steel Company, 
Worth Brothers Company and the Wilmington Steel Com- 
pany, has resigned, and the duties of vice-president of these 
three companies will be assumed by E. E. Slick, vice-president 
of the Cambria Steel Company. Mr. Barba will take a few 
months’ rest and travel before taking up some special work 
along the lines of his wide experience at Midvale; he does 
not intend to undertake the same character of work that he 
is now relinquishing. Mr. Barba had been in the employ 
of the Midvale Steel Company for 36 years. Entering Mid- 
vale in 1880 as a boy, in nine years he was made chief chem- 
ist, then department superintendent, and not long after, gen- 
eral manager of sales. A few years ago he was made general 
superintendent, and upon the resignation of the general man- 
ager he was called upon to fill that position, which he held 
until he was made vice-president at the time of the taking 
over of the plant by the Corey interests. 

Articles of incorporation have been filed in Delaware for 
the Inter-Continental Machinery Corporation with a nomi- 
nal authorized capital stock of $500,000. It is understood 
that the new enterprise will deal in machinery in general, but 
specialize in machine tools both in the United States and for- 
eign countries. The organization is headed by Charles N. 
Thorn, until recently vice-president of the Allied Machinery 
Company of America, which is now part of the American 

International Corporation. Mr. Thorn had been connected 
with Manning, Maxwell & Moore for 14 years. The other 
officers consist of Joseph S. Clark, of E. W. Clark & Co., 
Philadelphia; R. E. Robinson, of R. E. Robinson & Co., 
bankers, New York, and Chester B. Overbaugh, formerly 
manager of the Thompson-Starrett Company, Washington, D. 
C., vice-presidents, and Arthur M. Watkins, secretary. The 
company will establish branch offices in the principal coun- 
tries of Europe, beginning with Russia, in which country 
the company will establish its branch in Petrograd, follow- 
ing with Moscow, Odessa and Vladivostok. An office and 


salesroom at Paris, France, and also one in London, will fol- 
low. 


It is also planned to open offices in China and Japan. 
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Om Encrines.—Bulletin No. 154, recently issued by the 
De La Vergne Machine Company, New York, describes the 
De La Vergne type “FH” crude oil engine. 


PorTABLE TooLs.—Bulletin E-44, recently issued by the 
Chicago Pneumatic Tool Company, describes the Duntley 
electric sensitive drilling stand and electric drill to fit sensi- 
tive drilling stands. 


Atr Compressors.—Bulletin 34-Z, recently issued by the 
Chicago Pneumatic Tool Company, deals with the company’s 
steam driven single compressors with balanced steam valve 
and automatic flywheel governor. 


BURNING CruDE O1L.—A booklet recently issued by the 
De La Vergne Machine Company, New York, says that in 
the De La Vergne oil engine one cubic inch of oil has 6,000 
sq. in. of surface all exposed to the high temperature oxygen 
at the same instant. 


WELDING AND Curtinc.—The Searchlight Company, Chi- 
cago, 1s now distributing catalogue No. 12 on Searchlight 
welding and cutting equipment. The booklet, to quote from 
its title page, is ““A book of specific information on the weld- 
ing and cutting of metals by the oxy-acetylene process, to- 
gether with a catalogue of the equipment necessary for such 
work.” There are many illustrations showing the Search- 
light equipment and the work for which it is adapted. 

RUBBER GoopDs FOR RAILROAD SERVICE.—This is the title 
of a 48-page booklet which has recently been published by 
the B. F. Goodrich Company, Akron, Ohio. In it are de- 
scribed the various items of the Goodrich line, including a 
complete line of hose for fire protection, pneumatic tools, air 
brake, steam heat, etc.; belting for axle lighting sets, con- 
veyor belts, transmissicn belts, rubber matting, interlocking 
tiling, gaskets, insulation, etc. The book is well illustrated 
and is gotten up in an attractive manner throughout. 

HORIZONTAL POWER PumMps.—Bulletin No. 201 of the 
National Transit Pump & Machine Company, Oil City, Pa., 
is a 20-page pamphlet devoted to the company’s line of hori- 
zontal piston power pumps, which are designed to cover a 
wide range of general service. The pumps are designed 
either for belt or direct connection to the prime mover and 
are furnished direct connected to National Transit gas and 
oil engines of the vertical type. The pamphlet is a complete 
catalogue, giving sizes and dimensions of the various types. 


Taps AND Dies.—The Greenfield Tap & Die Corporation, 
Greenfield, Mass., has issued a booklet relative to the “Gun” 
tap which it has recently perfected and put upon the market. 
This tap is especially strong and efficient. Its cutting edges 
at the point are ground at an angle to the axis of the tap in 
order to cut with a shearing action. This throws the chips, 
unbroken, ahead of the tap instead of allowing them to col- 
lect in and clog the flutes. A two or three flute construction 
is thus possible and much shallower flutes are possible than 
in the ordinary tap. A description of the tap appeared in 
the Railway Mechanical Engineer for August, page 429. 


SPRACO SYSTEM FOR COOLING CONDENSING WATER.— 
Phis is the title of a 16-page booklet recently issued by the 
Spray Engineering Company, Boston, Mass. In_ the 
“Spraco” system the hot water is cooled by spraying it into 
the air so that when it falls into the basin or pond, its tem- 
perature is sufficiently reduced to permit of its being used 
over again. ‘The booklet describes the system in detail, 
showing its advantages and the economies derived from its 
use and a number of views are given of Spraco systems in 
operation. ‘The same company has also issued two leaflets 
relating respectively to the “Vaughan Flow Meter” and 
‘Cooling Water for Ice Planis.”’ 











